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SURFACE WATERS OF VERMONT.
By C. H. PierceE.

INTRODUCTION.

From the days of the earliest settlements in Vermont the rivers of
the State have figured largely in its growth and development. Fol-
lowing Indian trails along river valleys, over routes which leter were
to become main highways of travel and commerce, the hardy pioneers
were quick to recognize the importance of mill sites and to utilize
the water powers in providing themselves with food, clothing, and
shelter. Gristmills were soon built to grind the grain reised in
the clearings made along the meadows and valleys. Next the saw-
mill, with vertical saw, appeared, and houses of pine logs were re-
placed by comfortable frame structures constructed from the same
abundant material by the aid of power developed on small streams
in the neighborhood. For many years clothing was largely the
product of the spinning wheel and the hand loom, and when wool
for the winter clothing could be prepared in the carding mill, instead
of by hand in the household, a big saving in labor was made. With
the clearing away of the virgin forests, changes in methods of agri-
culture, and improvements in facilities for transportation the com-
munity sawmill and gristmill and the old-time carding rill gave
place to other uses of power. As capital became more plentiful
larger power units were demanded, and sites on larger streams,
affording higher heads, were developed. The milling indu~try was
continued on a larger scale with wheat and corn brought from the
Western States; cotton and woolen factories employed many oper-
atlves, hydroelectnc power was developed for use in mines and
quarries, on railroads, and for lighting; shoe shops, box factories,
manufactories of leather, and other industries continually increased
the demand for power. With the rapid increase in the application
of electricity for lighting, heating, and power during the las* decade,
there is now hardly a town in the State which is not dependent in
some way on power derived from falling water. How the waters of
Vermont can be best used to serve the interests of the citizens of the
State is a vital question. Fortunately pure water is abundant, so
that the higher use for municipal supply need not seriously interfere

with its use for other purposes. s
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Municipal ownership and operation of hydroelectric plants has
probably been worked out as successfully in Vermont as in any other
State, a good illustration being afforded by the Morrisville electric-
light and power plant on Lamoille River, where an installation of
1,700 horsepower provides light, heat, and power for the people of
the town and furnishes power for operating an electric railway.
One of the features of this plant is the creation of an artificial lake
covering 150 acres and rivaling as a summer resort the natural lakes
scattered among the Green Mountains.

The trend of modern power development is seen by the unified
systems of power plants in some sections of the State, rotably in the
Winooski River valley, where eight plants, with an aggregate of
7,500 horsepower, are brought together on the same line. Another
example is the Vernon plant of the New England Fower Co., at
Vernon, Vt. (see Pl. XIII), and the Readsboro plant on Deerfield
River at Readsboro, Vt., which are tied in with other hydroelectric
plants of the same company to form a system of 75,000 horsepower.
In regard to the combination of water powers, Director George Otis
Smith ! has said:

The engineering fact that stands out in the utilization of water power is the compari-
tively high efficiency of large systems. Lower costs of operation and better service
are results that appear to follow naturally the creation of these combinations of power

lants.
P The combination of several water powers differing in character in order to serve
many markets having diversified service requirements makes possi”le an economic
adjustment of supply to demand, and thus the result is a natural te~dency to State-
wide, and even interstate, units of operation. Nature’s irregularitie~ are thus equal-
ized and man’s varied requirements are similarly balanced. * * *

Cheap power promises to be in some future century this country’s largest asset in
the industrial rivalry among nations. Our unsurpassed coal reserves reinforced by
these water-power resources constitute a strong line of national defense in that they
form the real basis for an industrial organization of the Nation’s workers. It is only
through abundant and well-distributed power that the other material resources of the
country can be put to their highest use and made to count most in th= Nation’s devel-
opment. The people’s interest in water power is greatest in its promise of future
social progress, and such an interest is well worth protecting.

The history of water-power development shows that the financial
success of a project depends largely on the relation of fixed charges,
due to construction and operation, to the returns from marketing
the power. In most plants the initial cost of construction, including
the installation of power units, must be paid by returns from a num-
ber of years of operation. Therefore, before construction is under-
taken it is necessary to have data showing the power available and
whether the run-off throughout the year, on which the effective
power will depend, will be so distributed as to corresnond to the

18mith, G. 0., The people’s interest in water-power resources; U. 8, Geol. Strvey Water-Supply
Paper 400, pp. 2, 7-8, 1916.
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requirements of the market. The conditions of stream flow in any
one year are not likely to be duplicated exactly in any succeeding
year, but a knowledge of the conditions existing for a series of years
may be used in predicting the occurrence of critical periods on which
the design of a successful power development must largely depend.

To meet the increasing need for stream-flow data in all parts of
the country, the United States Geological Survey began systematic
stream gaging in 1888, by establishing at Embudo, N. Mex., a
training school for engineers to be employed in this new work. The
methods developed in that school, modified and improved by added
experience, have now been generally adopted by engineers not only
in this country but in other countries in both the Western and
Eastern hemispheres. The work of collecting systematic records of
river discharge has been extended to all parts of this country, and
records of greater or less length are now available for about 3,800
gaging stations.

The first Survey stations in Vermont were installed in 1903. Since
that date 25 stations have been established either by the Survey
acting alone or by the Survey in cooperation with the State. This
report contains all records collected at these stations and &1l other
available records of river discharge collected on streams in Vermont
or on its borders. They have been compiled from many reports
and from unpublished data and are here brought together in such
form that they are readily accessible to all who are interestel in the
use of the water resources of the State.

Most of the stream-flow records on rivers in Vermont cover rela-
tively short periods, periods which may not in themselves include
either the maximum or minimum limit of the range of variation that
may be expected. The value of these records may be materially
increased, however, by comparing them with the records for the
16-year period of Connecticut River at Orford, N. H. (Fairl=e, Vt.),
which are considered accurate, and by a more extended comparison
with the 42-year records of Lake Champlain outlet. Owing to the
conditions under which the stage-discharge relation of Lake Cham-
plain outlet was deduced, the computations based upon it may not
be highly accurate throughout, but they are given here for their
value in comparing the conditions during the last few years with the
conditions prior to the establishment of more accurate measuring
stations in the tributary river basins.

The data presented in this report should not be considered final or
conclusive, for each additional year’s record, when used in cornection
with previous records, adds a value to the total record much greater
in proportion than the time ratio of the one year to the total period
covered.
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The hydrologic data are presented in this form with the hope and
expectation that they will aid not only in developing the wa ter resources
of Vermont, but in upbuilding industries that depend in some degree
on the utilization of the water resources.

COOPERATION.

Under authority conferred by Federal and State legislation the
investigations have been carried on under cooperative agreements
between the Director of the United States Geological Survey and
successive governors of Vermont. The principal featires of this
agreement are:

1. The United States Geological Survey assumes the responsi-
bility of gathering, analyzing, and publishing the data.

2. During the progress of the work all notes, mars, and data
gathered as a result of field studies are at all times open to inspection
by the representative of the State, and if they are not entirely satis-
factory the agreement can be terminated.

3. Accounts for payment of salaries, travel and subsistence, sup-
plies, or other expense necessary to the completion of the work shall
be rendered in the manner required by the laws and regulations of
the contracting parties, and vouchers shall be referred to either
party for payment according to convenience or to the balance remain-
ing in the respective allotments.

4. The cost of publication is borne entirely by the Geological
Survey.

Assistance in obtaining stream-flow records has been rendered by
several engineers and by representatives of power companies and
business organizations. The engineering schools of the State have
also shown an active interest in the work. Specific acknowledg-
ment of individual cooperation is made in connection with the deserip-
tion of the station.

DIVISION OF WORK.

Investigations of the water resources in Vermont weve begun by
H. K. Barrows under the direction of F. H. Newell, chief hydro-
grapher, and N. C. Grover, district hydrographer; from 1904 to
1909 the work was carried on by H. K. Barrows, district engineer;
by T. W. Noreross in-1910; from 1910 to 1914, by C. C. Covert, dis-
trict engineer; and subsequent to 1914 by C. H. Pierse. Various
assistants whose names appear in connection with discharge measure-
ments listed in this report have partioipated in the work. Special
acknowledgment should be made to Prof. A. D. Butterfield and to
Prof. G. M. Brett, who made the special investigation and survey
of the Winooski River basin in 1910. The ratings, computations,
estimates of flow during winter periods, and special studies of data
for this report have been made by C. H. Pierce, district engineer,
assisted by Hardin Thweatt and Hope Hearn.
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DEFINITION OF TERMS.

The volume of water lowing in a stream—the “‘run-off”’ or dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual auantity
of water, as run-off in depth of inches, acre-feet, and millions of cubic
feet. The principal terms used in this report are second-feet, second-
feet per square mile, run-off in inches, and millions of cubic feet.
They may be defined as follows:

“Second-feet’” is an abbreviation for ‘“cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
1 square foot in cross section at an average velocity of 1 foot per
second. It is generally used as a fundamental unit from which
others are computed by the use of the factors given in the tables of
convenient equivalents (p. 136).

““Second-feet per square mile’’ is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

. “Run-off (depth in inches)” is the depth to which an are~ would
be covered if all the water flowing from it in a given period were
uniformly distributed on the surface. It is used for comparing
run-off with rainfall, which is usually expressed in depth of inches.

“Millions of cubic feet’” is applied to quantities of water stored
in reservoirs, most frequently in connection with studies of flood
control and of storage.

The following terms not in common use are here defined:

“Stage-discharge relation,” an abbreviation for the term ‘‘rela-
tion of gage height to discharge.” '

“Control,” a term used to designate the section or sections of the
stream below the gage which determine the discharge relation at the
gage. It should be noted that the control may not be the seme sec-
tion or sections at all stages.

The “point of zero flow” for a given gaging station is that point
on the gage—the gage height—to which the surface of the rive~ would
fall if there were no flow.

EXPLANATION OF DATA.

The data presented in this report are divided into periods begin-
ning October 1 and ending September 30 of the following year. In
Vermont on the 1st of January in most years much of the pracipita-
tion during the preceding three months is stored as ground water,
in the form of snow or ice, or in ponds, lakes, and swamps, snd this



10 SURFACE WATERS OF VERMONT,

stored water passes off in the streams during the spring break-up.
At the end of September, on the other hand, the only stored water
available for run-off is possibly a small quantity in the ground; there-
fore the run-off for the year is practically all derived from pre-
cipitation within that year.

The base data collected at gaging stations (Pl. V, B) consist of
records of stage, measurements of discharge, and general information
used to supplement the gage heights and discharge mea~urements in
determining the daily flow. The records of stage are obtained either
from direct readings on a staff or chain gage or from & water-stage
recorder (Pl. VI) that gives a continuous record of the fluctuations.
Measurements of discharge are made with a current meter (Pl. V, 4)
by the general methods outlined in standard textbooks on the meas-
urement of river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from which monthly
and yearly mean discharge is determined.

The data presented for each gaging station in the are~ covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of channel, and the cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives the discharge ir second-feet
corresponding to the mean of the gage heights read esch day. At
stations on streams subject to rapid changes in stage the discharge
obtained from the rating table and the mean daily gage height may
not be the true mean discharge for the day. If such stations are
equipped with automatic gages the true mean daily disclarge may be
obtained by applying the rating table to gage heights at short inter-
vals throughout the day.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
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height and the corresponding discharge was consequently larzer than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘“Mean’ is
the average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remaining mlumns,
which are defined on pages 9-10, are based.

The deficiency table presented for some of the gaging statlons
shows the number of days in each year on which the mean daily
discharge was less than the discharge given in the table. By sub-
traction the table gives the number of days each year that the mean
daily discharge was between the discharges given in the table and,
also by subtraction, the number of days that the mean daily dis-
charge was equal to or greater than the discharge given. [Tor con-
venience the theoretical horsepower per foot of fall corresponding to
the discharge is also given. In using the table for studies of power,
allowance should be made for the various losses, the most irportant
being wheel loss and head loss.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

Footnotes added to the daily discharge tables give infc mation

regarding the probable accuracy of the rating tables used, and an
accuracy column is inserted in the monthly discharge table. For
the rating tables, “well defined” indicates, in general, that tFe rating
is probably accurate within 5 per cent; ‘fairly well defined,” within
10 per cent; ‘“poorly defined”” or “ approximate,” within 15 to 25 per
cent. These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.
_ The letter in the column headed “Accuracy,” in the monthly dis-
charge table, rates the accuracy of the monthly mean and not that
of the maximum or minimum discharge or the discharge for any one
day. The rating is determined by considering the accuracy of the
rating curve, the probable reliability of the observer, the number
of gage readings per day, the range of the fluctuation in stage, and
local conditions. In this column A indicates that the mean monthly
flow is probably accurate within 5 per cent; B, within 10 per cent;
C, within 15 per cent; D, within 25 per cent. Special ccnditions
are covered by footnotes.

The monthly means for any station may represent with hizh accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
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may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted, or by inability to interpret
the effect of artificial regulation of the flow of the river above the
station. “Second-feet per square mile”’ and “Run-off (depth in
inches)”” are therefore not computed if such errors appear probable.
All figures representing “Second-feet per square mile’” and ‘ Run-off
(depth in inches) ”” previously published by the Survey should be used
with caution because of possible inherent sources of erro~ not known
to the engineers making the computations.

The table of monthly discharge gives a general idea of the flow
at the station and should be used only for preliminary estimates; the
tables of daily discharge allow more detailed studies of the variation
in flow. It should be borne in mind, however, that the observations
in each succeeding year may be expected to throw new light on data
previously published.

GAGING STATIONS MAINTAINED IN VERITONT.

The following list comprises the gaging stations in Vermont main-
tained by the United States Geological Survey and cooperating par-
ties. The stations are grouped by river basins and arranged in
downstream order, with tributaries of main streams indicated by
indention. The dates indicate the years or parts of yeers for which -
records are available. A dash following the date indicetes that the
station was being maintained September 30, 1916. (See PL I, at

end of volume.)
ST. LAWRENCE RIVER BASIN.

Lake (Champlain at Burlington, 1907-
Lake Champlain outlet (Richelieu River) at Chambly, Province of Quebec, 1875-1916.
Poultney River near Fair Haven, 1908.
Otter Creek at Middlebury, 1903-1907; 1910-
Eagt Creek near Rutland, 1911-1913.
Winooski River above Stevens Branch, 1909-1913.
Wirooski River at Montpelier, 1909
Winooski River at Richmond, 1903-1907; 1910.
Winooski River near Winooski, 1903.
Stevens Branch of Winooski River near Montpelier, 1910.
North Branch of Winooski River at Montpelier, 1908-1914.
Dog River at Northfield, 1909- '
Dog River near Montpelier, 1910.
Mad River near Moretown, 1910.
Waterbury River near Waterbury, 1910.
Huntington River at Jonesville, 1910.
Lamoille River at Cadys Falls, 1909-10; 1913-
Lamoille River at Johnson, 1910-1913.
Lamoille River at West Milton, 1903.
Green River at Garfield, 1915-
Missisquoi River near Richford, 1909
Missisquoi River at Swanton, 1903.
St. Francis River: Clyde River at West Derby, 1809~
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CONNECTICUT RIVER BASIN.

Connecticut River at Orford, N. H. (Fairlee Vt.), 1900~
Passumpgic River at Pierce’s Mills, near St. Johnsbury, 1909
Passumpsic River at St. Johnsbury Center, 1903.
White River at Sharon, 1903-1904; 1909-1912.
White River at West Hartford, 1915
Deerfield River: East Branch of Deerfield River at Somerset, 1912

ST. LAWRENCE RIVER BASIN.
LAKE CHAMPLAIN DRAINAGE BASIN.
GENERAL FEATURES.

. . s . 4

Lake Champlain occupies a long, narrow valley lying between the
Green Mountains on the east and the Adirondacks on the west. A
very small part of the lake is in the Province of Quebec, Cansda, and
the boundary between northeastern New York and northwestern
Vermont passes through its center. The lake outlet is Richelieu
River, which flows northward from Rouses Point, on the international
boundary, to St. Lawrence River. The elevation of the lake surface
at ordinary stage is about 95 feet above tide and the area of tI ~ water
surface is 436 square miles.

The valley is irregular in form, being about 75 miles wide from a
point opposite Middlebury, Vt., northward to Rouses Point, and
about 35 miles in average width south of Middlebury. The lake itself
is somewhat more than 100 miles long and is narrow. For 40 miles
below Whitehall, N. Y., at its head, it is in no place more than a mile
wide and in general not over a quarter of a mile, forming virtually
a drowned river. Opposite Port Henry, at the point on which stands
the ante-Revolutionary Fort Frederick, it offsets sharply to the west,
and then resumes with increasing width its northerly course. In
the widest part, which is just north of Burlington, Vt., 10 miles of
clear water intervenes between shore and shore. The nortkern end
contains many islands, both large and small. The deptk of the
northern part of the lake is in general 200 to 300 feet, but south of
Fort Frederick it is much less.

The region tributary to Lake Champlain is very rugged, and the
soil has little depth except in the stream valleys. On the west the
foothills of the Adirondacks extend in one or two places down to the
water, but in general the main ridges lie 10 to 25 miles back from the
shore. On the Vermont side the slopes .are less rugged then those
on the New York side, and the surface ascends gradually from the
lake shore to the summits of the Green Mountains, 20 miles or more
away. The entire region is picturesque and beautiful in the highest
degree.

The lake is fed almost entirely by large tributaries, including
Mettawee, Big Chazy, Saranac, Ausable, and Bouquet rivers and
the Lake George outlet from the New York side, and Poultney, Otter
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Breek, Winooski, Lamoille, and Missisquoi rivers frcma Vermont.
There are a few intermediate streams and brooks floving directly
into the lake, but the area drained by these is relatively small.
Estimates of the drainage area of Lake Champlain differ consider-
ably. The total area of the lake and tributary drainage basins above
Chambly, Province of Quebec, as determined from the tast available
maps, is 8,440 square miles, distributed as follows:

Squ-~ve miles.

Land area in Vermont, except islands. ... .. e 4,428
Land area in New York, exceptislands................... 2,724
B L TN 55
Land area in Canada above outlet......................... 487

Total land area aboveoutlet. ... ... ... ... _............ 7,694
Water swrfacein Canada................................. 17
Water surface in United States.................. . 419

Total water surface. . . ... ... ... i, 436

Total area above outlet.............oc..o oo 8,130
Richelieu River, Rouses Point to Chambly. ... ............... 310

Total area above Chambly........... ... ... ............ 8, 440
Richelieu River, Chambly tomouth. . ..................... ... 630

Total areaabove mouth.. ... ... ... ... ... ......... 9,070

Records of elevation of water surface at the outlet of the lake have
been kept at Fort Montgomery, Rouses Point, N. Y., by the United
States Engineer Corps since 1875, and the discharge of the lake has
been determined from observations made at the Charbly dam in
1898 by the United States Board of Engineers on Deep Waterways.
Since May, 1907, records of elevation of the lake have boen kept at a
gage near the dock of the Champlain Transportation Co. at, Burlington,
Vt., and referred to the datum of the Fort Montgomery gage by a
series of comparative readings.

GAGING-STATION RECORDS.
LAKE CHAMPLAIN AT BURLINGTON, VT.

LocaTioN.—On south side of roadway leading to dock of Champlair Transportation
Co., at foot of King Street, Burlington, Vt. -

REcorps avamasrLe.—May 1, 1907, to September 30, 1916.

Gage.—Staff; read once daily. Comparison of gage readings indicetes that zero of
gage at Burlington is at practically the same elevation as that of gage at Fort
Montgomery—92.5 feet above mean sea level.

EXTREMES OF STAGE.—1907-1916: Maximum stage recorded, 8.20 feet April 7, 1913;
minimum stage, —0.25 foot December 4, 1908.

Ice.~Lake does not usually freeze over in its wider parts until late in January, and
in some years not until February, and then for only a few days. At its northern
end, above the outlet, the lake is usually covered with ice from tl'» middle of De-
cember to the middle of April.

CoorERrATION.—Gage heights furnished through the courtesy of Mr. D. A. Loomis,
general manager of the Champlain Transportation Co.
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Daily gage height, in feet, of Lake Champlain at Burlington, V1., for the years end
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Daily gage height, in feet, of Lake Champlain at Burlington, V., for the years ending
Sept. 30, 1907-1916—~Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1912-13. '
0.83
.72
.70
.70
.68
.65
T es
.60
.60
3.20 25| 1.23 .58
3.22 22| 1.20 .55
3.30| 295 | 3.33 | e.coifeeeeancliiill| 448 3.52|.... .. 1.20 .
3.35
3.40
3.50
3.50f 290! 3.50.......] 410} 7.20| 4.20| 3.18| 2,04 {.......
3.48
3.45
3.40| 2.90 4.10|.......| 4.40[.......' 3.88| 2.95|.......
3.40
3.40
3.40| 2.95
3.60 | 2.98
3.58| 2.98
3.42 | 2.95
3.40| 2.93
2.93

00

.00

[T I N 1]
1.29 .95
1.26 .95
121 .90
L17 |--eo...

b2 O .65 921, ng cieseadlacennad| 6.35] B.72(....... 2.13| 1.16 .87
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LAKE CHAMPLAIN OUTLET (RICHELIEU RIVER) AT CHAMBLY, PROVINCE OF
QUEBEC.

Measuring poiNTs.—Elevation of water surface recorded at Fort Montgomery, near
Rouses Point, N. Y., and at Burlington, Vt. Discharge computed at the dam
at Chambly, Province of Quebec.

DrAINAGE AREA.—38,130 square miles above outlet; 8,440 square miles above dam
at Chambly, Province of Quebec (place of measurement), incl-ding 436 square
miles of water surface. :

RECORDS AVAILABLE.—January 1, 1875, to September 30, 1916.

Gaces.—Reference points on the base of the scarp wall at Fort Montgomery and on

*a flagstone in a well within the fort inclosure. Staff gage at dock of Champlain
Transportation Co. at Burlington. Both gages are referred to = datum 92.5 feet
above mean sea level. _

DETERMINATION OF DISCHARGE.—Observations of depth and discharge at the Chambly
dam were made in 1898 by the United States Board of Engineers on Deep Water-
ways. A discharge rating curve has been constructed from th~ observations at
the Chambly dam referred to the gages at Fort Mongtomery and Burlington.

EXTREMES OF sTAGE.—Maximum stage: From observations at St. Johns, Province of
Quebec, in April, 1869, the computed elevation of water surface in Lake Cham-
plain was 103.28 feet above mean sea level (flow at Chambly not determined);
minimum stage, 91.9 feet above mean sea level at the Fort Montgomery gage,
November 13, 1908 (flow not determined).

Ice.—The effect of the ice cover at the outlet of the lake on the discharge rating
curve is unknown but is probably small. Open water rating curve used in
determining discharge throughout the year.

Accuracy.—Comparison with run-off records on tributary streams and with rainfall
records in the basin indicates that the determinations of monthly discharge may
be considered fair, but it should be noted that several months mey elapse between
heavy precipitation and high stages in streams in the upper basin and the corre-
sponding increase in the run-off at the outlet of Lake Champ'ain. Records of
precipitation at Burlington, Vi., are given for purposes of corparison only, as
they are not considered fairly representative of the average rainfall over the
Champlain basin; the precipitation is much greater near tt s headwaters of
the tributary drainage basins than at Burlington or other places along the lake.

Monthly discharge of Lake Champlain outlet (Richeliew River) at Chambly, Province of
Quebec, for the years ending Sept. 30, 1875-1916.

[Drainage area, 8,440 square miles.]

Discharge in Discharge in

second-feet. | Run-off | Precipi- second-feet. | Run-off | Precipi-

(depth in! tation in (depth in| tation in

Month. incheson| inches at Month. incheson |inches at

Per |drainage | Burling- | Per |drainage | Burling-

Mean. | square | area). | tom, Vt. Mean. | square | area). | ton, Vt.

mile. mile.
1875-76.

5,800 [ 0.687 0.79 1.26 || October..... 9,300 | 1.10 1.27 3.54
5,900 . 699 .73 .88 || November...| 12,300 | 1.46 163 L34
. 8,700 | 1.03 119 1,12 . 134 1.54 .75
. 19,200 | 2.27 2.53 1.38 .7 197 1.60
21,500 | 2.55 2.94 3.58 1.65 L78 131
.| 15,900 { 1.88 2.10 3.00 191 2.20 .
. 1,700 1 L.39 1.60 2.73 2.69 3.00 2.38
9,500 | L13 1.30 2.84 3.60 4,15 2.30
8,200 L9072 1.08 4. 56 2.45 2.73 2.91
165 1.90 2.49
The period | 11,800 | 1.40 14.26 21.31 Ln 1L28) -~ 2.66
e .82 .87 4.82
1.79 24.32 29.21
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Monthly diecharge of Lake Champlain, outlet (Richeliew River) at Chambly, Province of
Quebec, for the years ending Sept. 30, 1875-1916—Continued.

Discharge in Discharge in
- Run-off | Precipi- feat. Run-off | Precipi-
seoond-leet. | (depth in tation in secondeet. | depth ir| tation in
Month. Per i(]ilr s on iﬂchﬁi at Month. Per iggilgs on %chleis at
ainage | Burling- 880 | Durlns-
Mean. S%Jl}?:_e area). | ton, Vi Mean. S%Eﬁ? area). | ton, Vt.
1876-77. 1881-82.
October..... 6,000 | 0.711 0.82 0.92 || October. .... 5,400 | 0.640 0.74 1.54
November...| 5,700 L6758 .75 1.51 || November...| 6,900 818 .91 1.30
Decembher...| 5,000 . 592 .68 1.52 || December...| 8500 ( 1.01 1.16 1.89
. 581 .87 1.43 || January..... 12,100 | 1.43 1.65 .44
.616 .64 .32 || February....| 11,500 | 1.36 1.42 1.10
983 1.13 2.52 | March.......| 16,800 | 1.99 2.29 2.34
2.26 2.52 2.53 || April. . 15,600 | 1.85 2.06 1.23°
2.04 2.35 .95 | May. | 14,700 ( 1.74 2.01 2.00
1.39 1.55 3.11 il June.. .1 17,200 | 2.04 2.28 3.17
1.29 1.49 4.06 || July.. .| 13,800 | 1.64 1.89. 2.37
120 1.38 4,74 || August...... 9,700 | 1.15 1.33 3.49
1.02 114 3.45 || September...| 7,600 - 900 1.00 5.22
The year..} 9,370} 111 15.12 27.06 The year..| 11,600 | 1.38 18.74 26.09
1877-78. < 1882-83.
October..... 8,100 . 960 .1 6.33 || October..... 7,200 853 .98 1.21
1.29 1.44 2.21 || November...] 5,500 .652 .73 1.47
1.46 163 1.46 || Decomber...] 4,400 .521 .60 1.60
123 L42 7.52 || January..... ,000 | .474 .55 .93
1.03 1.07 .79 || February....| 5,000| .52 .62 1.07
L42 164 1.65 || March.......] 6,800 . .93 115
2.29 2. 56 3.08 || April. 17,800 | 2.11 2.35 1.37
2.51 2,89 3.05 || May.. ..| 21,800 | 2.58 2.97 3.67
1.04 1.8 2.49 || June.. .1 17,700 | 2.10 2.34 4.69
120 138 5.18 || July.. 113,500 [ 1.60 1.84 3.15
1.55 1.79 5.18 I August......[ 9,700 | 1.15 1.33 3.68
1.50 .67 113 | September...| 8,300 | .746 .83 3.33
151 2. 48 4.N5 1 Theyear..| 9,960 | 1.18 16.07 27.32
— 1883~84.
1.02 118 4.78 || October.....| 4,700 | .557 .64 3.27
110 1.23 3.38 || November...| 4,700 | .557 .62 1.59°
2.1 2.43 3.24 || December...| 4,900 .581 .67 144
1,75 2.02 .78 .72 2.14
1.50 1.56 L1l 111 2.68
1.64 1.89 1.45 2.04 2.89
2.30 2.57 .97 3.35 1.92
3.20 3.69 .38 3.19 3.60
1.97 2.20 4.52 2.13 1.36
.. 1.42 1.64 2.71 1.41 2.95
August.. 8, 1.05 1.21 2.39 1.21 3.2
September...| 6,800 | .806 .90 2.82 73 3.22
The year. .| 14,000 | 1.66 22.52 28.53 17.82 30.30
1879-80.
October. . ... 5,600 . 664 W77 1.36 .68 3.82
November...| 6,100 .723 .81 3. 56 .75 2.95
December...{ 11,000 | 1.30 1,50 2.22 1.13 2.60
January..... 11,300 | 1.34 1.55 1.87 1.56 2.36
February.... 1. 66 1.79 .62 1.38 1.40
March....... 1.88 2.17 .97 1.36 .86
2.03 2.26 1.73 A 2,59 2.53
1.87 2.16 1.46 A 3.40 2.48
1.35 1.51 1.33 . 2.02 2.52
1.01 1.18 2.30 . 1.58 3.80
.746 - .86 2.26 1. 1.31 3.41
.521 .58 3.26 1. 1.28 3.50
1.26 17.12 22.94 || Theyear..| 11,800 | 1.40 19.04 32.23
1885-36.
.450 .52 6.22 || October. .... 8,000 .71 .82 4.77
1.08 1.20 2.57 || November. ..| 16,800 | 1.99 2.22 3.94
.983 113 .62 || December...| 16,700 | 1.98 2.2¢ 2.07
.818 .94 .88 {| January..... 17,000 | 2.01 2.32 1.68
.972 1.01 1.79 || February....| 16,000 | 1.0 1.98 1.06
1.65 1.90 1.56 || March.......] 15,400 | 1.82 2.1C 1.33
1.84 2,05 .62 || April. 900 | 2.71 3.02 1.68
2.41 278 2.27 || May.. 19,200 | 2.27 2,62 2.61
1.72 1.92 7.89 || June.. 13,900 | 1.65 1.8 1.98
1.20 1.38 2.22 || July.. 10,300 | 1.22 141 3.04
948 1.09 2.69 || August.. 8,100 . 960 .11 8.22
770 .88 2.34 || September...| 6,200} .735 .88 3.73
1.24 16.78 31.67 The year..| 14,000 | 1.68 32.5¢ 32.01
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Monthly discharge of Lake Champlain outlet (Richeliew River) at Chambly, Province of
Quebec, for the years ending Sept. 30, 1875-1916—Continued.

Discharge in Discharge in

d-feot. Run-off | Precipi- nd-feet. Run-off | Precipi-
seoond-1oot- | (depthin| tationin second-oet. | (Gepth in| tation in
Month. per |incheson 1§chﬁsn at Month. Per i&lcheson iﬁchﬁ; at
e | Burling- rainage | Burling-
Mean. sqt}a;e area). ton, Vt. Mean. s%g‘e area). | tom, Vt.

1886-87. - 1891-92.
October.....| 6,200 0.735 0.85 1.25 || October.....| 5,400 | 0.840 0.74 3.02
November...| 8,400 | 1. 1.12 4.29 | November...| 5,000 .592 .66 2.73
December. ..| 13,100 [ 1.55 1.79 1.70 || December...| 7,200 .853 .98 2.23
January..... 10,700 | 1.27 1.46 1.87 || January..... 13,400 | 1.59 1.83 2.76
February....| 15,000 | 1.78 1.85 1.67 || February....| 12,700 | 1.50 1.62 1.67
March... 13,100 | 1.55 1.79 1.87 || March.......| 11,300 | 1.34 1.54 92
- April.. .| 23,600 | 2.80 3.12 2.21 || April........| 20,000 | 2.37 2.64 1.02
ay--. ..} 29,000 | 3.44 3.97 17,300 | 2.05 2.36 4.28
June... ..} 19,5001 2.31 2.58 19,100 | 2.26 2.52 6.72
July... ..| 13,400 [ 1.59 1.83 23,900 | 2.83 3.26 7.66
August...... ,900 1 1.17 1.35 18,700 | 2.22 2.56 8.36
September...| 7,400 .877 .98 15,300 ! 1.81 2.02 3.22
The year. .| 14,100 | 1.67 22.69 14,100 | 1.87 22.73 44.59

1887-88. 1892-93.
October.....| 5,300 .628 .72 1.99 || October.....} 10,400 | 1.23 1.42 1.35
November...| 5,000 .592 .66 4.67 || November...| 11,000 | 1.30 1.45 3.28
December...[ 9,700 ] 1.15 1.33 3.44 || December...| 11,000 | 1.30 1.50 1.00
January.....| 10,600 | 1.26 1.45 1.06 || January.....| 8,400 | 1.00 1.15 .70
February....| 10,900 | 1.29 1.39 .79 || February....| 7,900 .936 07 124
March... 2,900 | 1.53 1.76 3.71 || March.. 1 9.700 ) 1.15 1.33 .52
April.. ,900 | 2.83 3.16 1.93 || April. .| 16,200 | 1.92 2,14 1.70
ay... 30,200 [ 3.58 4.13 3.26 || May.. .| 21,700 | 2.57 2.96 3.17
June 19,700 | 2.33 2.60 3.95 || Jume.........| 15,800 | 1.87 2.09 1.73
July... ,900 | 1.53 1.76 1.47 || July......... 9 800 1.16 1.34 3.74
August......{ 9,200 1.09 1.26 4.10 || Angust......| 8,000] .948 1.09 8.31
September...[ 9,900 | 1.17 1.30 5.68 || September...} 11,800 [ 1.40 1.56 2.45
The year. .| 13,300 | 1.58 21.52 36.05 || Theyear..| 11,800 | 1.40 19.00 29.19

1888-89. 1893-94.
Qctober.....| 11,700 | 1.39 1.60 3.94 || October.....| 8,500 1.01 1.18 1.72
November...| 15,200 | 1.80 2.01 3.60 || November...| 6,600 .782 .87 1.41
December...| 16,200 | 1.92 2.21 1.63 || December...| 6,700 | .794 .91 2.35
2.29 2.64 3.57 , 900 1.35 1.30
1.92 2.00 1.59 1.25 .09
1.69 1.95 2.35 2.21 1.31
2.39 2.67 1.51 2.29 .88
8 .veenn..] 19,600 [ 2.32 2.68 4.28 2.04 3.54
June.........| 17,500 | 2.07 2.31 6.26 1.70 1.45
15,300 | 1.81 2.09 4.09 1.34 1.57
...| 12,900 | 1.53 1.76 2.48 B 1.49
1.14 1.27 4.82 5 .70 2.88
The year..| 15,700 | 1.86 25.19 40.12 || Theyear..| 10,400 | 1.23 16.76 20.87

1889-90, 1894-95.
October.....] 11,400 | 1.35 1.56 3.32 5,200 .616 .71 3.59
November...| 12,000 | 1.42 1.58 2.46 6,900 .818 .91 1.96
December. ..} 14,900 | 1.77 2.04 1.48 7,100 L8341 97 2.02
January.....| 13,900 | 1.65 1.90 2.05 7,800 .924 1.07 1.31
February. 16,000} 1.90 1.98 1.98 7,400 877 .91 1.16
March 2.23 2.57 2.11 7, €00 .900 1.04 77
April 2.46 2.74 1.93 17,600 | 2.09 2.33 1.65
3.02 3.48 6.12 21,300} 2.52 2.90 3.79
3.10 3.46 2.57 14,200 | 1.68 1.87 2.78
1.66 1.91 3.33 9,400 | 1.11 1.28 2.46
1.15 1.33 6.76 7,600 .900 1.04 4.8
1.68 1.87 3.84 7,200 .853 .95 3.64
1.95 26.42 37.95 The year. . 9,950 | 1.18 15.98 29.97

1890-91. 1895-96.
October.....| 13,200 | 1.64 1.89 2.02 || October.....| 5.400 .640 .74 .23
Novembher...| 14,200 § 1.68 1.87 2.31 || November...| 6,700 .794 .89 4.32
mber...| 13,300 | 1.58 1.82 1.90 || December...| 12,500 | 1.48 1.71 1.74
January..... 12,700 | 1.50 1.73 2.85 || January.....| 14,800 | 1.75 2.02 .63
February....| 16.000 | 1.90 1.98 1.01 || February....| 11,800 | 1.40 1.51 1.94
March.......[ 23,400 | 2.77 3.19 1.70 {| March.......| 18,000 2.13 2.46 3.5¢
28,600 | 3.39 3.78 2.77 || April........ ,500 | 3.61 4.03 .60
May.... 23,100 | 2.74 3.16 2.16 || May......... 24,900 | 2.95 3.40 1.25
June......... 200 | 1.68 1.87 1.48 || June.........| 14,100 | 1.67 1.86 3.13
WY.eeeana.s] 89,9001 1.17 1.35 3.48 uly.........| 10,300 | 1.22 1.41 3.83
Auvgust...... 8,200 972 1.12 3.25 || Aungust...... 7,900 .936 1.08 4.09
September...| 7,300 865 .97 2.44 || September...| 6,100 .723 .81 3.59
The yeer.:| 15,400 | 1.82 24.73 27.37 The year. .| 13,600 | 1.61 21.92 28.89
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Monithly discharge of Lake Champlain outlet (Richeliew River) at Chambly, Frovince of
Quebec, for the years ending Sept. 30, 1876~1916—Continued.

Discharge in Discharge in
® Run-off | Precipi- -feet, Run-of* | Precipi-
n . Secon .
second-ieet. | (Gepth in| fation in dfeet. | (Gopth in| tationin
Month. Por igfm oS on il]?»whlsisn at Month. Por [ID¢ 16S on iﬁchﬁ';l at
nage urling- ainage | Burling-
Mean. sg\;laér.e area). | ton, VE Mean. sgg?;e area). | ton, VE
-
1806-97. 1901-2.
October...... 6,500 | 0.770 0.89 2.52 || October..... 6,380 | 0.756 0.87 2.88
November...| 9,100 | 1.08 1.20 2.43 || November...| 6,080 .720 .89 1.84
December...| 9.700 | 1.15 1.33 .83 || December...} 10,500 | 1.24 1.43 3.69
January..... 8,300 L9083 Y 1,13 2.50 || January..... 12,300 | 1.46 1.68 .66
February....| 7,900 .936 .97 1.08 || February....| 10,900 | 1.29 1.3° 1.82
March. ..} 10,600 | 1.26 1.45 2.49 || March. 28,700 | 3.40 3.9 2.82
2.56 2.86 4.01 || April 31,300 1 3.71 4.14 2.37
2.94 3.39 5.00 2.63 3.0? 4.46
2.59 2.89 5.63 2.43 2.71 5.29
2.29 2.64 8.48 1.9 2.22 8.23
2.18 2.51 4.08 1.58 1.82 3.17
1.46 1.63 2.13 1.21 1.35 3.68
1.69 22.89 41.18 1.86 25.31 38.01
1.01 1.16 1.53 1.03 1.1) 4.95
1.16 1.29 4.41 || November...| 10,800 | 1.28 1.43 1.29
1.82 2.10 2.10 || December...| 10,400 | 1.23 1.43 1.62
1.71 1.97 2.60 |} Janvary 11, 1.33 1.53 2.18
1.77 1.84 2.98 || Februa 14,100 | 1.67 1.7 1.92
2.71 3.12 1.04 3.48 4.0° 3.53
2.90 3.4 2.33 4.05 4,52 1.63
2.20 2.54 2.14 2.00 2.41 (3}
1.64 1.83 2.93 1.39 1.5% 4.92
1.18 1.34 1.51 1.28 1.4? 6.68
August .| 7,400 .877 1.01 4.58 1.21 1.47 4.02
September...| 6,500 .770 .86 5.01 962 1.07 .80
The year. .| 13,800 | 1.64 22.30 33.16 1.75 23.75 33.54
1898-99.
October.....| 8,700 1.03 1.19 4.01 .812 .9 4.55
1.22 1.36 1.90. .790 .87 1.21
1.14 1.31 .75 .739 .8% 1.42
1.26 1.45 1.12 .810 .92 1.38
1.14 1.19 1.24 .866 R .90
1.58 1.82 4.12 1.37 1.52 1.00
2.57 2.87 1.88 2.1 3.00 3.06
2.91 3.38 2.01 2.64 3.0° 2.99
1.65 1.84 2.43 1.85 2.0° 2.37
1.14 1.31 -5.37 1.29 1.49 4.19
.815 94 3.82 gust 8, . 955 1.1 2.56
.613 .68 6.38 || September...| 7,740 017 1.0? 5.84
1.42 19.32 35.03 The year..| 11,100 | 1.31 17.8 31.45
.537 .62 2.81 1.22 1.4° 3.29
1.06 1.18 3.42 1.24 1.32 .52
1.35 1.56 2.65 924 1.07 1.63
1.29 1.49 3.32 L9356 1.0° 1.28
1.72 1.79 2.17 .902 .9 .75
1.90 2.19 " 38.19 1.09 1 1.82
2.63 2.93 .01 2.64 2.9 2.15
2.13 2.46 2.45 2.07 2.3 2.58
2.23 2.49 1.96 1.67 1.83 4.70
1.42 1.64 2.73 1.84 2.12 7.67
1.10 1.27 5.25 1.78 2.07 3.98
.851 .95 3.20 1.73 1.9 4.32
The year..| 12,800 | 1.52 20.57 34.06 1.51 20.43 34.69
1900-1901.
October..... 6,590 .781 .90 1.90 1.47 1.70 2.59
November...| 8,040 .953 1,06 5.74 1.20 1.3° 1.38
1.58 1.82 1.42 1.21 1.4) 1.51
900 | 1.41 1.63 1.76 || January-.... 12,000 | 1.42 1.6t 1.00
1.17 1.22 .67 || February....| 14,300 | 1.69 1.7% 2.02
1.22 1.41 2.73 || March.......| 13,200 | 1.56 1.8) 1.75
3.64 4.08 3.11 || April.. 17,500 | 2.07 2.3° 1.29
3.38 3.87 3.96 ay... 19,600 | 2,32 2.67 2.83
2.48 2.77 4.70 || June... 17,200 | 2.04 2.2° 5.28
1.56 1.80 2.29 (| July... 4.000 | 1.66 1.9° 2.33
1.20 1.38 3.18 [| Angust...... 10,400 | 1.23 1.42 2.26
. 500 1.00 3.07 || September...| 8,070 .956 1.0 3.59
1.69 22,92 34.53 The year..| 13,200 | 1.57 21.3° 27.83

a Trace.
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Monthly discharge of Lake Champlain outlet (Richelieu River) at Chambly, Province o
Quebec, for the years ending Sept. 30, 1875-1916—Continued. /

Discharge in R Discharge in
second-feet, | Run-off | Precipi- second-feet. | Bun-off | Precipi-
- (depth in| tation in (depth in| tation in
Month. Per m on ilﬁchgs at Month. Per iéml;es on hﬁc}lﬁ; at
ge ur - rainage urling-
Mean. sgl;la;e area). | tonm, Vt. Mean. szul}:la;“e area). | ton, Vt.
3
1906-7. 1911-12
October..... 6,580 | 0.780 0.90 2.93 0. 669 0.77 2.84
November...| 6,650 .88 .88 2.60 . 826 .92 1.56
December...}| 8,370 .992 1.14 1.99 1.20 1.38 2.51
1.60 1.02 1.34 1.54 .86
- 1.41 .67 1.11 1.20 1.94
1.50 1.37 1.21 1.40 2.97
2.77 2.56 3.23 3.60 2.97
3.18 1.54 3.05 3.52 5.55
1.99 4.21 2.70 3.01 1.18
1.67 3.68 1.50 1.78 3.24
1.22 1.05 1.04 1.20 2.55
1.08 4.70 1.00 1.12 5.26
The year..| 12,000 | 1.42 19.34 28.32 The year. .| 13,300 | 1.57 21.39 33.43
1907-8. 1912-13.
October..... 10,100 { 1.20 1.38 3.59 || October..... 9,420 | 1.12 1.29 2.95
November...| 14,400 | 1.71 1.91 2.67 || November...| 13,500 [ 1.60 1.78 3.51
December...| 15,500 | 1.84 2.12 2.61 || December...| 13,500 | 1.60 1.84 1.15
January.....| 17,900 [ 2.12 2.44 1.54 || January.....| 16,400 | 1.94 2.24 2.38
February....| 17,100 | 2.03 2.19 2.27 || February....| 16,000 } 1.90 1.98 .56
March....... 18,800 | 2.23 2.57 1.74 Mm‘gh ....... 17,900 | 2.12 2.44 4.53
April........ 25, 3.03 3.38 1.93 || April........ 33,200 | 3.94 4.40 1.72
May..oenen.. 27,000 | 3.20 3.69 3.47 AY eencnnann 18,400 | 2.18 2.51 2.56
June.........| 17,800 [ 2.11 2.35 2.46 || June.........| 14,100 { 1.67 1.86 2.22
Tuly......... 11,000 | 1.30 1.50 2.66 {| July......... 9, 1.10 1.27 2.83
August...... 7, .923 1.08 1.70 || August...... 8,670 .790 .91 1.10
September...| 5,340 .633 .71 1.15 || September...| 4,690 .556 .62 2.56
The year..| 15,700 | 1.86 25.30 27.79 The year..| 14,400 | 1.71 23.14 28.17
1908-9, —
October. ....| 3,780 .448 .52 1.95 |, .549 .63 2.90
November...| 2,310 274 .31 1.03 || November... 681 .76 .68
December...| 2,570 .305 .35 1.59 || December...| 6,770 .802 .92 1.61
. ? .560 .65 2.38 794 .92 1.60
. 1.20 1.25 4.18 .959 1.00 .41
. 1.78 2.05 1.81 1.15 1.33 1.84
. 3.31 3.69 2.67 2.73 3.05 4.27
. 3.7 4.28 5.58 3.19 3.68 .36
. 600 | 2.44 2.72 3.57 1.71 1.91 3.30
. . 1.47 1.70 4.06 1.12 1.29 1.94
August......| 8,000 .959 1.11 2.83 .802 .92 2.78
September...] 5,920 .701 .78 4.36 || September...| 5,990 710 .79 2.36
The year. .} 12,100 | 1.43 19.41 36.01 The year..| 10,700 | 1.27 17.20 24.05
1909-10., 1914-15.
October..... 5,440 .645 .74 1.13 || October..... 5,710 677 .78 1.10
November...| 4,59 544 .61 1.66 || November...| 5,410 641 .72 1.41
December...| 5,070 .601 .69 1.53 || December...| 6,630 .786 .91 1.25
January.....| 5,510 . 656 .76 2.70 || January.....| 6,700 794 .92 1.16
February....| 8,710 | 1.03 1.07 3.00 || February....| 9,080 | 1.08 112 3.28
March....... 18,300 | 2.17 2.50 .51 | March 14,300 | 1.65 1.90 .22
April....... .| 21,500 [ 2.55 2.84 2.10 || April... 1.73 1.82 .73
May...... ... 17,400 | 2.08 2.38 3.42 || May.... 1.54 1.78 1.73
June.,.......| 15,700 | 1.86 2.08 3.10 j| June......... 1.13 1.26 2.18
July......... 11,500 | 1.36 1.57 3.08 || July...... 1.02 1.18 5.46
August......| 8,840 | 1.05 1.21 2.76 || Av . 967 1.11 2.88
September...| 7,380 .874 .98 2.75 || September... .834 .93 .97
The year. .| 10,800 | 1.28 17.43 27.72 The year..| 8,950 | 1.06 14.43 22.37
191011, 1915-16.
October.....| 6,900 .818 .94 .34 || October. ....| 5,950 705 .81 2.74
November...| 7,550 .895 1.00 2.43 || November...| 5,680 .673 .75 1.72
December...| 7,310 .866 1.00 2.46 || December...| 7,710 .843 .97 2.61
January..... 9,560 | 1.13 1.30 1.32 1 20 1.38 .87
February....| 9,420 1.12 1.17 1.39 74 1.88 2.32
March....... 9.250 | 1.10 1.27 2.44 . 1.90 1.31
April........}1 20,500 | 2.43 2.71 .83 3.12 1.85
May.........;1 22,000 | 2.61 3.01 1.13 2.90 4.69
June.. ... 13,100 | 1.55 1.73 2.54 2.33 4.32
July.... , 600 1 1.02 1.18 2.47 1.92 1.67
August...... 5,950 705 .81 3.83 1.36 1.08
Septomber...| 5, .59 .66 3.46 1.00 4.06
The year. .| 10,500 | 1.24 16.78 27.64 || Theyear..| 12,600 | 1.49 20.32 29.22
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POULTNEY RIVER NEAR FAIR HAVEN,VT.

Location.—At the Delaware & Hudson Railroad bridge about half a mile above Cas-
tleton River and 2 miles from Fair Haven.

DRAINAGE AREA.—T74 square miles.

RECORDS AVAILABLE.—August 26 to December 2, 1908.

Gaaegr.—Vertical staff attached to remnant of masonry dam directly under railroad
bridge; read twice daily by Frank Brooks.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Control at medium and high stages probably affected by
backwater from Castleton River.

ReeuLaTION.—Flow probably not seriously affected by regulation.

Accuracy.—Records considered fair.

CooprrATION.—Station established and maintained during the summer of 1908 by
the State engineer and surveyor of the State of New York.

Discharge measurements of Poultney River near Fair Haven, Vt., during 1908 and 1908.

. a Dis-
Date. Made by— hglﬁﬁ? chI;ge. Date. Made by— hei?g?t. cha:'sge.
1903, Feet, | Sec.ft. 1908. Sec.t.

Sept. 17 { R. E. Horton..........j.cc...... 15,1 || Aug. 26 gg

Sept. A o P .64 1.5

Daily discharge, in second-feet, of Powltney River near Fair Haven, V., fo* 1908.

Day. | Aug. | Sept. | Oct. | Nov Dee. Day. Aug. | Bept. | Oct. | Nov. | Dec.
2.1 2.1 7.0 1. 4.8 7.0
2.1 2.1 7.0 1. 4.8 4.8 .
2.6 7.0 4.8 1. 4.8 7.0 4.
4.0 2.1 4.8 1 4.0 7.0 |.
3.2 2.1 7.0 |. 1. 3.2 7.0
3.2 4.0 85 3.2 7.0
4.0 3.2 4.8 3.2 7.0
3.2 3.2 4.8 3.2 4.8
3.2 3.2 3.21]. 3.2 7.0
2.1 3.2 4.8 . 2.6 7.0
1.2 3.2 4.8 (. 2.6 5.9
.6 3.2 4.8 |. 3.2 7.0 |.
.6 5.9 5.9 |. 3.2 4.8
1.2 4.8 1.0 4.8 7.0]..
1.2 4.8 7.0 7.0 7.0 |eenennns
i (Y U P R,

Monthly discharge of Poultney River near Fair Haven, V., for 1908.

[Drainage area, 74 square miles.]

Discharge in second-feet. Runsoff

(depth in.

Month. Per draigign

. " e

Maximum. | Minimum. | Mean. sgﬁl:e area).

AugustMl ~4.8 21 3.8 0.446 0.10
September. . 4.0 .6 Lé 216 .34
October. .. .. 7.0 2.1 8.8 .514 59
NOVOIRDRT .. -1 on e oneems oo s eoneen oo ons 8.5 3.2 6.1 .825 92
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OTTER CREEK AT MIDDLEBURY, VT.

LocaTron.—At the railroad bridge about half a mile south of the rai'woad station at
Middlebury, 34 miles below mouth of Middlebury River and 3% miles above
mouth of New Haven River.

DRAINAGE AREA.—615 square miles.

RECORDS AVAILABLE.—April 1, 1903, to May 1, 1907; October 5, 1910. to September
30, 1916.

Gage.—Chain fastened to lower downstream chord of railroad bridge.

DiSCHARGE MEASUREMENTS.—Made from a boat just below the railroad bridge, at the
stone-arch highway bridge just above the dam, or by wading.

('HANNEL AND coNTROL.—Channel deep and current sluggish for several miles above
station. Control for low stages, gravel and boulder rips about 800 feet below gage;
possibly somewhat shifting; control at high stages is near the dam 800 feet
farther downstream.

EXTREMES OF 8TAGE.—Maximum stage recorded, 21.07 feet March 30, 1913 (discharge,
8,000 second-feet); minimum stage, 11.45 feet September 15, 1913 (discharge, 138
gecond-feet). A somewhat lower discharge has probably occurred at various
times when the stage-discharge relation has been affected by ice.

WINTER FLOW.—Stage-discharge relation affected by ice; winter records based on gage
heights, observer’s notes, weather records, and results of current-meter measure-
ments.

ReauLaTION.—Probably little if any effect from power developments above the
station. (SeePls. VII, VIII.) Very little storage in the basin.

Accuracy.—Results good except for low stages when there exists some uncertainty
as to permanence of stage-discharge relation.

CoopreraTION.—Data for 1910 to 1915 furnished by H. K. Barrows, consulting engineer,
Boston. Gage readings from June to September, 1916, by an employee of the
Vermont Marble Co.

Discharge measurements of Otter Creek at Middlebury, Vi., during. 1903~1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge, || Date- Made by— height. | charge.
1903, Feet. | Sec.-ft. || 1906. Feet, Sec.gt.
Apr. 3| C.B.Brownell......... 15.90 3,730 || Sept. 26 | A. D. Butterfleld..... .| 12.35 16

18 | H. K. Barrows......... 13. 62 1,340 || Nov. 81..... [ 1 T, 12.27

28 feeeedOne 12.75 6840
May 9 |ieoee@0emeniciaieaan.... 12.35 455 1910,

B TR« 1 O 12.20 235 || Aug. 8 621
June 24 |.....do......cooilLl 13.05 835 13 402
July 7 ..... A0uneneannnnnins 12.20 245 13 396

...} 12,00 284 15 274
Aug. 6 . 12.25 337 15 1. 273
Sept, 14 |..... do....... 1.7 190 15 |- 284
Nov. 21 .. 12,48 484 16 |- 354
16 341
1904. 16 357
Oct. 29 | H. K. Barrows........ 13.68 1,300 17 344
17 344
1905, 17 337
Mar. 29 | Butterfield and Brett..| 15.65 3,760 22 223
Apr. 1| A.D, Butterfield 16.72 4,900 || Sept. 10 442
4 d 5,560 || Oct. 1 639
3,750 3 510
,430

. 1,370 || 1911,
G. M. Brotte........... 12.90 946 |i Jan. 5 2,110
6 2,110
1906. 6 2,040
Mar. 10 | H. K. Barrows......... 13.40 | 1,160 6 2,100
Apr. 14 | G. M, Brett.....coca... 14.25 2,100 11 1,130

a Stage-discharge relation affected by ice.

*
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Discharge measurements of Otter Creek at Middlebury, Vi., during 1903-191¢—Contd.

Date. Made by— hgia L chIz)airsge. Date. Made by— hg;gﬁ. c&%_
Sec.-ft. 1913. Feet, | Sec.ft.

3,070 || June 25 .| 1L.99 396
2100 25 rep| 38
2,880

2,900 {| . 1916.

2,540 || Aug. 38 +12.27 390
2,620 || Sept. 29 12.03 299
2, :gg 30 12.07 332

NoTE.—8everal discharge measurements made subsequent to September 30, 1916, were usad in deter-
mining the rating curve used for 1915-16,
Daily discharge, in second-feet, of Otter Creek at Middlebury, V1., for the years ending Sept.
30, 1903-1907 and 1910-1916,

Day. | Apr. | May. | June. | July. | Aug. | Sept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
1903. 1903,
1.... 566 159 450 360 360 (| 16 360 866 290 403 283
2. 555 242 599 360 403 || 17 705 290 302 302
3. 555 248 566 242 369 || 18 320 599 276 352 320
4. 491 248 475 313 360 || 19... 360 501 302 340 320
5. 475 242 360 360 || 20... 360 475 202 403 360
6.. 475 217 320 360 403 || 21.. 992 320 501 328 501 283
7.. 460 242 360 352 302 || 22.. 866 320 775 450 610 313
8. 450 159 340 360 320 || 23.. 845 320 | 1,240 | 1,500 528 320
9.. 426 202 320 360 320} 24... 740 880 | 1,210 369 313
10... 426 255 320 255 320 || 25.. 726 168 640 775
11.. 360 382 290 328 320 || 26.. 670 242 566 566 412
12.. 382 441 299 582 290 )| 27....] 610 265 726 528 475 232
13.. 382 11,130 183 824 283 || 28... 640 276 622 528 544 175
14.. 360 | 1,600 217 622 202 | 29... 610 265 475 412 441 217
15.. 360 | 1,320 276 475 232 |} 30... 582 441 412 412 276
... feeenes 248 |....... 382 320 {.......
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,040 582 555 381 283
3,150 555 610 403 301
3,150 | 501 880 301
3,040 475 705 501 450
2,820 475 475 426 320
2,380 450 501 360 360
1,900 955 450 360 381
1,370 705 248 360
1,030 | 1,030 360 283 340
955 5 340 320 320

1,90 | 360 | 248 918
1,650 | 320 320! 301| 775
1, 232 | 320| 301| 670
2,160 | 320 501| 810
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Daily discharge, in second-feet, of Otter Creek at Middlebury, V., for the years ending Sept.
30, 1908-1907 and 1910~1916—Continued.

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.

1,300 735

655
1,160
2,130
2,340

2,290
2,290
1,880
1,390

987

A
828X
8

g2
82

400 .
Bloveevnvievendd IO iiiidi i 3,280 Ll 1,480 775 Ll
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Daily discharge, in second-feet, of Otier Creck at Middlebury, Vt., for the years ending Sept.
30, 1908~1907 end 1910~1916~—Cantinued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

415 | 1,140 | 830 | 1,000 | 1,080 | 2,190 | 485 | 370| 37| o7
415 [ 1,230 | 585 1,020 | 1,890 | 2,210 | 400| 370 | 37°0| 8%
303 (2,360 | 475 | 860 | 1,800 | 2,180 | 440 303 | 320| 675
370 (2,190 | 475 600 | 1,720 | 2,190 | 303 320
370 | 2,110 | 530 | 440 |1,800 | 2070 | 335| 289 | .320| 565
370 | 2,110 | 585 300 |2,000|1,750| 303| 280! 320| 550
370 { 2,020 585 | 3902320 | 1,260 | 375 A3 | 535
370 (1,930 | 530| 2390|2980 | 1,020 384| 490/ 23| 525
320 | 1,020 | 475| 365(3,160( 907 | 355| 60| 21| 475
317 | 1,720 425| 350 3,080 778| 388| 267| 28| 440
20 | 1,140 | 375| 355 |3,030| 70| 360| 845| 23| 440
205 15030 | 375| 340 |2980| 70| 227 255 430
240 | 1,060 | 370 | 320 |29s0| 675| 370| 320| 27| 415
200 (1,00 | 395 | 630|%980| 592| 3v5| 25| 27| 415
200 "op0 | 420|1,040| 2980 | a65| 430| 195| 29| 45
20| 960 420|1,110[20%0 | 560 465| 195| 20] 440
365 700 | 395 (1,180 | 2900 | 445| 40| 110 27| 415
365| 600| 370 '880|2,850] 400 415{ 10| 271| 303
365( 370| 370 630|2760| 465( 303| 1 38| 415
365 470 | 545 | 2670 | 440| 370| 175| 465| 440
365 450 | 525| 600{2500| 40| ar5i 83| o284| 465
200| 450 | 470| 685|2,230| 465] 370 302| 440
20| 450 470 7502020 360( 219| 320 440
1,120 440| 420| 750 | 1,850 | 465 350 1| 805| 402
1,060) 370| 395| 780 1,720 465) 345) 267 | 465| 354
90| 340| 370 9010|1,80( 4e5| 360| 25| 505| 440
1,890 440| 379| 335| 430| 440
1,980 | 440 402 45| 415
2060 397| 406| 3707 1120 415
2100 425| 406| 370|1170| 415
....... veeeeedd 3701 1080 L.....00
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Daily discharge, in second-feet, of Otter Creek at Middlebury, Vi., for the years ending Sept.
30, 1903-1907 and 1910-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J1ly. | Aug. |Sept.

1911-12.
1,390] 70| 60| 620]3,620{232270| 195| 320| 302
1,100 8s5| 510| 59036202100 (2,760 320| 320| 345
952| 78| 460| 6103520 (1,600 |2)820| 320| 320| 515
760| 609| 560| 39034401290 |2)s70| 320| 35| 540

5811 440| 650 (3,300 1,070 | 2,900 | 215| 255| 490
495 490| 620)3,40| 952|2,300| 275 65
648 70| 460 3,570 [ 1,050 | 2,650 | 207 | 370 490
680| 560| 435| 300(4,010[1,050 |2 410{ 175 (e 345| 675
648| 505| 480| 4303960 | '985|1980] 275| 320| 508
703| 505| 90| 560|4,640|1,020 1,440 | 345| 320 465
7s4| 560 670 470 | 4,950 | 1,050 | 1,080 345 | 440
1,800 560 620 | 4,010 [ 1,180 | 730 | 207 | 392| 440
1,480 470| 480| 820|370 |1150| 675| 255| 415| 440
1,250 | 430| 540]1,400]3,620]1,020| e20| 415| 8| 62
1,470 | 480 2,610 | 3,480 | 1,400 | 565| 345 370 1,080
1,580 | 430| 4852570 (3,300 (1,930 | 565| 345 370 | 1,050
1,370 | 455| 385|2.650 |3,390 | 2,000| 530| 207| 255| 730
1,040 | 535 2,650 | 3,480 | 1,850 | 490 | 345| 392| 730
742| 800| 560)2,610|8,520 1,980 | 465| 320| 760| 1,330
790 | 800 2,520 | 3,520 | 2,280 | 490| 370| 370 1,200
2,040 | 740 710 (2,610 3,620 (2,320 | 490 | 40| 392| 952
20360 | 675| 710|2/970 (3,570 | 2,280 | 620| 440| 345] 790
2,320 710 | 2,970 | 3)300 | 2)170 | 415 | 392| 45| 647
2,170 620 | 2,880 | 3,300 | 1,800 | 302| 370 | 207| 565
1,070 | 535| 6s0|2/6101{3,210|1)520| 202| 345| 370, 540
1,630 | 535| 660|2,430 3,080 | 1,150 | 302| 345 565| 490
1130 40| e20|2,500| 2,830 ‘952 | 370| 195| 465! 565
1,040 | 535 |....... 2,850 | 2,580 | 1,970 | 320 207| 415 515
920| 5900 |..... 750 |- anenns 1360 |....... 345| 415 (.......
702 | 1,680 | 1,330 | 555 | 6,700 [ 1,050 | 2,280 | 345 835| 167
675 1,560 | 1,890 | 540 | 5,850 [ 1,260 | 1,080 | 302| 811| 235
1,350 | 1,440 | 1640 | 647 | 5,400 | "920 | 1Je40| 203 | 307 | 267
Bos | oo | U0 | Sa8|4%0| 0| Loso| 61| 2| oo
2, 1) ) ] ]
1,800 | 1,600 [ 1,150 | 540 | 4,050 | 691 | 55| 275| 02| 255
1720 | 1,500 | 1,210 | 502 | 3,620 | 637| 70| 267| 275| 255
1560 | 1,890 | 1120 | 530 |3,300| 620 675| 330| 280 155
¢] ¢ 'y
920 | 2,140 | 887 | 1,850 | 2,410 5551 807 | 101
887 | 1,680 | 790 | 1,930 | 2,140 515| 505| 350| 27| 215
760 | 2,320 | 790 | 1,930 | 1,980 90! 37| 2297 =5
? ¢l 2

760 | 1,760 | 581 { 2,900 | 1, 515 430( 85| 25| 175
730 | 2,630 | 565|2,900| 1,100 | 565| 420| 297| 25| 155
1,180 | 2,670 | 465 | 2,670 | 1, 582 | 302 207| 25| a7
1,150 [ 2,900 | s15{2,540| 1,150 | 40| 883| 215| 25| 235
760 | 2,800 | 620 2,000 1,050 | 400| 334| 345| 25| 175
760 | 2,800 | 1,430 | 2,620 | 1,020 | 790{ 284| 355| 25| 480
730 | 2,850 | 1,760 | 2,580 | 1,190 | 1,800 | 374 | 25| 185| 540
730 | 2760 | 1,400 | 2)620 | 1,150 | 2,060 284 195| 440
647 | 2,760 3,480 | 1,070 | 2,020 | 835| 302| 25| 345
565 | 2,500 £100 | 1050 | 1,850 | 3s5| 208| 2755|320
565 | 2,230 5,640 | '952 | 1,400 95| 25| 31
540 | 2,060 7,500 887|2140| 316| S811] 25| 175
502 | 1,210 |..22200 Slooo | 1,120 | 2300 | 219 | 374 | 215 5
1,060 | 1,330 7300 0..0 ... 2360 |....... 355 | 2071.......
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Dmlydwscharye, in secondfeet, of Otter Creck at Middlebury, Vi., for the years endny Sept.
30, 1903—1907 and 1910-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | -Avg. | Sept.

1913-14. .
b m| @l ml o ie g em i) o))
.............. 465( 380 1,150 3 02
S s\ | u0| am Dow L a0 L00) SO0\ 18| ) L) H
5.0 a0 468 515| 370 810 1,930 | 4190 | 3, 647| 30| 31| 518
6reeeaneanns 370| 440| 53| 8v0| 810|1,70(3,870(3,280| 70 207| 275 430
f 370 415 540 370 790 1,470 3,660 | 3,160 675 392 235 370
it s | g s o nu b e ) ) o)
.............. 345| 415| 952 370| 600 8
00, 2071 465| 702| 400| 7o0| 895[3610[2;760] 30| 45] 1% 370
) § . 320 | 1,190 702 430 540 765 | 3,660 | 2,500 392 415 297 37
%2 .............. 345 | 1,120 887 360| 580 Zég g,gg %% gg % é;g 342
Bt 155 55| 702| 390| 430 27
T 8201 o47| 730| a10| 3w | 67038301870 345| 3| 285| 5
F1: 2O, 490| 620 675 35| 410| 650 (3,750 (1,681 285 320| 275 320
160 eneneannnnnn. 45| 592| 70| 320| 3201 595)3,66011,5201 370! 345 275 360
f AR AR AR R I A
.............. 370 | 515] 675| 340 460
19,0000 370| 40| 92| 28| 430|190 |3440{ 920 35| 415| 30| 275
D I, 255| 465| 565| 330 510]1,6703,700| 82| 335| 297 3% 288
) D 565| 565] 530 390 570 (1,420 14,140] 760} 384 320 4% 195
b A, 760 | 62| 515| 420] 710|1,170 {4,320 704 275] 320| 72 207
B | g | gl mivm) &) LR =
......... —.-.] 490{ 480| 415 380 | 800 '
25l 617 | 465| 465| 410| 70| 740 |5450| 92| 278| 320| 455| 30
TP 920 455| 440| 340] s540] 960|5,000] 5651 3201 207| 3% 320
G 7 SO 1,400 | 465| 465 | 600 4,490 | 565] 297 256| 345 27
Beemeionnannn. 1,400 | 470] 550 | 640 4140| B530| 215| 2751 3% 207
29 e 1,190 470| 3% 67 8,830] 5151 2151 207 335 207
30 e, 920 470( 430 9201 3,790 | 465 297 3201 7Y 370
3 D 702 [-eeno.. 420 (1,180 |.......| 3,120 }....... 40| ... 275 (1,080 |.......

1914-15,
b m| sl us| m| swiaee) L) @) A oH) g9 2
.............. 3 200
i mm @) o miga) m) om)ow) m) ) o
doeiiil 320 345 465| 150| 3203,
Beeeenannanns 195| 311] 415] 200] 32|28 43| 60| 232] 810 3% 248
SO 275| 2841 370 300| 320[2,510) 426) 555 232 670 3% 202
SR, 275| 298| 275| 440| 420[2,330] 450 5281 202 58| 4% 188
g .............. 275 | 370 | 298|1,480| 600 i,9;g ?23 ggé % i ;;(5) ;g ggg
.............. 298| 203 | 255 1,560 | 550 1,5
10, 28| 31| 30 1,260| 450 |1L1101,880| 501 | 232 1,880 | 3%0| 302
R Tl w0l m) sl 40l Solnmo| dm| 2| nem0| w| s
.............. 370 | 255 593| 400 3
1B, 255| 3451 o275| 515 40| 880|242 403 2%3 "810 | 3% 202
... 298| 345| 175| 490| 4s0| 610 /2,510 360 | 1 610 | 23 232
I 298| 370] 195| 440| 580 501 |2,600| 360| 232 501 218 248
(i RO 5| 15| 955] 3922060 5012690 382] 232 450 232 232
S AR, 25| 30| 227 370|2,060| 475]2,510| 302| 283 | 340 | 2% 188
18l 370 760| 25 370|210 450 |2,240| 3821 302| 320| 3% a2
9. i 320| 515 235)1,4% | 2,150 | 403 (1,880 382 320 302 312 202
e, 415| 415] 255|1,800 (2140 3%2|1,440| 360| 320 320 392 188
) S 392| 415 175!1,%00 1,980 | 260)1,190] 340| 232| 3401 218 217
22l 3451 370 170 {1,800 | 1,640 | 403 | 1,030} 302{ 283 | 320| 175 265
Bl 360 | 284 170|1,640 1,480 | 01| ‘810 302| 302| 360 4793 360
28 ... 208| 320| 170|120 | 1,400 555 705| 265| 265 382| 413 360
25t 320 345 170} 1,180 | 2,060 705| 670 | 283 | 232| 340 5% 208
. T 255 | 345| 130|1,050]2,320| 80| 705 283| 248 32| 5% 288
2. 208| 298| 170 '920}2,500| 75| 610| 382 202| 320 5% 202
P R 275| 515f 100| 73042,670| 670) 555| 360 163 360 | 4% 248
9. .. 298| B65| 170 | 560 |....... 555 | 501 32| 217, 382 3% 265
30, 2081 4401 190 430 ... s00) s01| 302 248| 4261 273 265
Blucocearannnn.. 345 ... 190 400 '.llll. 426 ... 360 I........ am5' 32l

73175°—wep 424—17——3

.
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Daily discharge, in second-feet, of Otter Creck at Middlebury, V1., for the years ending Sept.
30, 1903-1907 and 1910-1916—Continued. .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1915-16.
| P 248 340 501 | 1,610 | 2,330 | 2,510 | 2,690 | 2,420 640 450 450 301
2 e 217 320 450 11,110 | 2,240 | 2,330 | 3,140 | 2,330 528 403 426 283
A 283 301 381 955 | 2,150 | 2,150 | 3,410 | 2,150 475 360 381 320
L 232 301 360 955 | 2,060 | 1,700 | 4,400 { 1,970 528 | 1,790 360 248
F S 283 | 320 320}1,080 1,790 | 1,440 | 4, ,7001 740 | 1, 360 232
[ 340 501 320 955 { 1,440 { 1,110 { 4,760 { 1,440 670 | 1,610 248
(O 360 283 320 11,520 { 1,110 810 | 4,490 | 1,190 582 11,270 283 265
- S, 340 248 283 | 1,610 | 1,030 700 | 4,130 } 1,110 528 248
L 283 283 | 1,190 670 640 | 3,770 { 1,110 475 670 360 248
) L T 283 283 265 810 670 610 | 3,500 426 670 555 283
) 217 265 265 705 610 580 | 3 230 810 475 555 565 248
120 it 248 283 283 810 580 555 | 3,059 740 528 555 450 248
13cn et 283 283 232 810 580 530 | 2,870 640 | 1,030 528 450 265
4. . 248 320 248 | 1,190 610 530 | 2,690 582 955 450 320 248
) ¥ T 248 248 265 530 500 | 2,690 501 740 475 360
160 ceeaens 360 | 38| 283 640 500| 500(2,510| 528 582 38| 320 360
) ¥ G 670 450 320 555 475 500 | 2,510 775 582 360 320 450
18 e 450 | 381 | 320| 5551 475| 475|2,510(1,970| 810| 381 320 360
19l 450 340 610 501 475 475 | 2,510 } 2,150 955 381 283 340
20.. . 403 360 880 501 475 475 | 2,510 | 2,150 810 340 301 360
2 360 670 810 475 475 475 | 2,420 | 1,970 | 1,110 360 217 283
22 e 320 640 670 450 475 475 | 2,330 | 1,610 955 381 283 265
D S 301{ 555| 555|1,440| 450 | 5002420 |1, 740 | 1,110 | 283 | 265
T 1 450 501 | 1,790 450 530 | 2,510 | 1,110 610 670 283 320
b T 232 403 475 | 1,790 450 530 | 2,510 | 1,110 555 582 283 265
26, 283 320 582 | 1,700 705 530 | 2,690 955 501 475 283 301
27 283 360 | 1,790 { 1,970 | 2,240 670 | 2,690 705 501 450 283 320
28, e 283 340 | 1,970 | 2,240 | 2,420 955 | 2,690 610 528 955 248 301
29 .iieann, 248 | 36011,970 [ 2,240 | 2,510 | 1,520 | 2.690 [ 555 | 555 955 | 283 | 283
30 i 283 450 | 1,970 | 2,240 |....... 2,240 | 2,510 610 555 610 320 301
Blecicieaiannn. 360 |-...... 1,700 | 2,330 |....... 2,510 |....... 640 |....... 45| 301 .......

Norte.—Stage-discharge relation affected by ice Dec. 11, 1903, to Mar. 31, 1904; Dec. 7, 1904, to Mar. 28,
1905; Dec. 15, 1905, to . 31, 1906; Dec. 1, 1906, to Mar. 27, 1907; Deec. 10, 1910, to Mar. 31, 1911; Jan. 6 to
Mar. 31, 1912; Dec. 28, 1913, to Mar. 30, 1914; Dec. 22, 1914, to Jan. 6, 1915; Jan. 29 to Feb 15, 1915; Feb. 12-24,
and Mar. 8-27,1916. Daily discharge given for these perfods for the years 1910 to 1916 Cetermined from gage
hqigtlzts,‘ollz)sielrver’s notes, and weather records. Several discharge measurements wore made during the
winter of .

Monihly discharge of Otter Creek at Middlebury, Vi., for the years ending Sept. 30, 1903-
1907 and 1911-1916.

[Drainage area, 615 square miles.]
Discharge in second-feet. ‘Run-off
(depth in
Month. Per inches on
Maximum. | Minimum. | Mean. square | drainage
mile. area).
3,960 582 1,970 3.20 3.57
168 370 .602 69
1,600 159 570 927 1.03
1, 183 446 725 84
824 242 417 .678 .78
403 175 304 .
October. 1,110 283 541 .880 1.01
Novembe; 866 248 431 .701 .
December . 4385 .626 72
January - a370 .602 .69
L1 VY o D R, e a 400 . 650 .70
Che e 4200 al, 700 2.76 3.18
April 1,370 2,200 3.58 3
ay. 58 1,590 2.59 2.99
June 232 471 . 766 86
July. 217 396 . .74
248 398 .647 .15
September 248 661 1.67 1.19
The Year. ..o oeeeemneeieieenaaennnnn 4,200 |............ 796 1.29 17.60

a Estimated from gage heights, observer’s notes, and eo'mpatison with records of other streams.
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Monthly discharge of Otler Creek at Middlebury, Vi., for the years ending Sept. 80, 1903~
-

1907 and 1911-1916—Continued.

i in second-feet.
Discharge in se t. Run-off
(e
Month. Per draies 02
Maximum. | Minimum. | Mean. square ar;;’f
2.00 2.31
.886 .99
.488 .56
-390 45
.374 .39
174 2.01
4.80 5.36
1.42 1.64
1.97 2.20
1.47 1.70
1.55 1.79
2.55 2.84
1.64 22.24
. 960 1.11
1.02 1.14
1.58 1.82
2.28 2.63
1.16 1.21
1.46 1.68
5.09 5.68
3.04 3.50
2.78 3.10
1.43 1.65
1.20 1.38
.685 .76
1.89 25.66
. 810 .93
1.41 1.57
.795 .92
1.56 1.80
.569 .59
1.69 1.95
3.77 4.21
1910-11.
October (5-31). 480 255 387 .629 .63
November. 1,240 384 572 .930 1.04
December. 1,120 205 500 .813 .94
January . 2,3 340 1,200 1.95 2.25
February. 1,200 370 500 .813 .85
March. 2,240 320 900 1.46 1.68
April.. 3,160 1,720 2,400 3.90 4.35
ay... 2,210 397 875 1.42 1.64
June. . 490 227 387 .629 .70
Tuly... 490 110 286 .465 54
August .. 1,170 207 405 .659 .76
September.......... 972 384 490 .797 .89
Theperiod d.......... ..ocooioiiii.... 3,160 110 746 1.21 16.27
1911-12.
OCHODOT .« e eeeeeetie e, 2,160 415 963 1.56 1.80
November.......ooooooiiiiiiiiiiiiiianaa. 1,560 582 876 1.42 1.58
December.......ooooeiiiiiiieiiaa ., 2,360 425 1,240 2.02 2.33
January. ..o 855 430 800 .976 1.13
February..... ..o i 710 385 550 . 894 .96
arch......oLLlIIIIIIIIIIIIIIIIIIIIIIN 2,970 390 | 1,600 260 3.00
April ool 1,950 2,58 | 3,630 | 5.90 6.58
MAY .t 2,360 873 1,550 2.52 2.90
JUNO. it 2,900 320 1,220 1.98 221
JUly . e 540 175 318 .517 .60
AUugust ..., 760 255 376 .611 .70
September. .. ..o i 1,330 345 634 03 1.15
The year. . .oceeieiarneeiaaaenae... 4,950 175 1,130 1.84 24.94

o Estimated from gage heights, observer’s notes, and comparison with records of other streams.

b 361 days.
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Monthly discharge of Otter Creek at Middlebury, V., for the years endirq Sept. 30, 1903~
1907 and 1911-191 6—Continued.

Di in second-feet.
scharge in second-feet. Run-off
(depth in
Menth . P | i
Maximum. | Minimum. | Mean. square a.rea)g
. e. .
1912-13.
2,720 345 1,010 1.65 1.90
2,280 730 1,340 2.18 2.43
2,020 540 5 1.62 1.87
2,900 1,210 2,130 3.46 3.99
1,890 465 73 1.58 1.65
8, 000 465 2,530 4.11 4.74
6,700 887 2,380 3.87 4.32
2,390 490 1,000 1.63 1.838
2,280 219 9 1.07 1.19
397 195 312 . 507 .58
335 155 256 .416 .48
540 138 255 .414 .46
8,000 138 1,150 1.87 25.49
1190 B S| o Tor
1,1 .
952 370 582 .946 1.09
1,180 %%g 444 . ’é%2 l’ 83‘
1 b: . .1
3,120 400 1,350 220 2.54
5,540 3,440 4,100 6.67 7.44
3, 0 1,790 2.91 3.36
790 215 387 .629 .70
515 255 348 566 .65
1,080 195 371 603 .70
7 195 372 605 68
5,540 155 957 1.56 21.12
415 195 302 .491 .57
760 203 385 .626 70
465 100 257 418 48
1,800 150 810 1.32 1.52
2,670 320 1,170 1.90 1.98
3,410 360 1,210 1.97 2.27
2, 6 403 1,170 1.90 2.12
265 437 711 .82
320 163 245 398 44
1,880 248 589 958 1.10
582 175 348 . 65
360 188 252 410 46
3,410 100 594 966 13.11
October.................... e 670 217 314 .511 .59
November..._....... .. 67 248 368 . 598 .67
December... ... 1,970 232 651 L.06 1.22
January................ 2,330 450 1,210 1.97 2.27
February.............. 2,510 450 1,070 1.74 1.88
M&l'g:h .................... 2,510 475 970 1.58 1.82
April. I q, 2,330 3,080 4.98 5.56
AY e 2,420 501 1,240 2.02 2.33
guul.ne ............. %, 110 426 656 } (1); i 19
Y et 2790 340 638 . .29
September. .10 i B W s 5
plember.. ... . .
The year .. «cveceenmiiieaiaaaa i, 4,850 217 901 1.47 19.99
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Days of deficiency in discharge of Otter Creck at Middlebury, Vt., during the years ending
Sept. 30, 1911-1916.

ischas Theoretical - Days of deficiency in discharge.
D TE€ | horsepower|
n iec;m = | "per foot of
eet. fall, 1910-11e | 1911-12 | 1912-13 | 1913-14 | 1914-15 | 1915-16
.
150 17.0 [ S P, ) S PR 2 Jeeoennnnn
22,7 8 3 14 4 3 W PR
250 28.4 18 4 32 13 66 23
34.1 19 66 48 119
350 39.8 66 41 88 86 175 101
400 45.4 136 103 133 209 127
450 51.1 188 84 112 162 239 132
500 56.8 225 114 126 193 255 168
550 62.5 236 136 145 213 271 194
600 68.2 247 158 166 227 284 216
700 79.5 260 193 179 249 204 240
800 9.9 271 221 200 271 303 249
900 102 276 235 208 313 259
1,000 114 284 243 220 290 314 271
1,100 125 296 256 233 203 317 274
1,200 136 303 263 244 300 320 287
1,400 159 309 273 257 302 324 288
1,600 182 310 270 309 331 204
1,800 316 286 284 312 335 308
2,000 227 327 296 301 318 342 315
2,500 284 347 315 323 322 352 336
3,000 341 358 338 350 326 361 355
4,000 454 361 360 354 352 365 361
8, 000 909  |eeein... 366 365 365 |oueen.... 366

a Period Oct. 5, 1910, to Sept. 30, 1911.

Note.—The above table gives the theoretical horsepower per foot of fall that may be develcped at dif-
ferent rates of discharge and shows the number of days on which the discharge and corresponding horse-
power were less than the amounts given in the columns for discharge and horsepower. In using this table
allowance should be made for the various losses, the principal ones being the wheel 1oss, which may be as
large as 20 per cent, and the head loss, which may be as large as 5 per cent.

EAST CREEK NEAR RUTLAND, VT.

LocatioN.—At Lester Bridge, on road from Rutland to Brandon, about 3 miles north
of Rutland, 24 miles below the union of the two branches that drain Blue Ridge
Mountain, and 3% miles above confluence with Otter Creek.

DRAINAGE AREA.—47 square miles.

RECORDS AVAILABLE.—August 9, 1911, to December 26, 1913.

Gage.—Vertical staff on left bank, downstream side of bridge; read twice daily by
M. Lester.

DiscHARGE MEASUREMENTS.—Made from the highway bridge or by wading.

CHANNEL AND coNTRoL.—Channel covered with gravel and alluvial deposits; control
probably permanent.

ExTrEMES oF sTAGE.—1911-1913: A stage of about 8.3 feet occurred during the high
water of March 26-27, 1913, as determined from high-water marks by an engineer
of the Geological Survey. Observer’s records indicate that this maxim~m stage
occurred about midnight, March 27. Minimum stage recorded, 3.1 feet at 5.45
a. m. September 25, 1911, and 5.30 a. m. October 21, 1912,

WinNTER FLOW.—Stage-discharge relation seriously affected by ice; observations dis-
continued during winter months.

RecuraTioN.—Distribution of flow affected by the operation of two dams above the
station.

Accuracy.—Data insufficient for determination of daily discharge. Gage heights
and discharge measurements are given as they furnish general information in
regard to the flow of the stream.
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Discharge measurements of East Creek near Rutland, V1., during the years 1911 and 1913.
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of East Creek near Rutland, Vt., from August, 1911

December, 1913—Continued.
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WINOOSKI RIVER ABOVE STEVENS BRANCH., NEAR MONTPELIER, VT.

LocaTion.—About half a mile above the mouth of Stevens Branch and 3 mwiles from
Montpelier.

DRAINAGE AREA.—196 square miles.

REcorps AvarmaBLE.—May 18, 1909, to November 15, 1913,

Gage.—Vertical staff attached to a boulder on right bank.

DiscHARGE MEASUREMENTS.—Made from lower railroad bridge about half a mile
below the gage or by wading.

CHANNEL AND coNTROL.—Channel covered with rocks and boulders; contro' not per-
manent,

WINTER FLOw.—Stage-discharge relation seriously affected by ice.

Rrcurarion.—Distribution of flow affected by operation of power plant a short dis-
tance above the gage.

Accuracy.—Data insufficient for determination of daily discharge subsetuent to
1910.

Drischarge measurements of Winooski River above Stevens Branch, near Montpelier, V't.,

during 1909-1914.
Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
1909. Feet. | Sec.-ft. 1911, Feet. | Sec~ft.
May 18.| D.M.Wood............ 4.15 883 It Aug. 5| G. H. Canfield......... 1.75 8.5
271..... do.....ill. 3.25 304 6 ... (s 1 D, 2.38 72
June 26 |..... Lo (o T 2.86 196
July 2]..... [ [ TR 2. 60 107 1912.
22 |..... £ L S 2.59 104 || Feb. 20 2.67 150
22 [oeens [ 1, T, 2.29 59 || June 15 3.27 | 2226
b~ 2% IR [\ T 2.28 54 || Sept. 5 2.75 130
Oct. 12 2.30 47
1910.
Apr. 22 | T. W. Noreross........ 314 274 1913. .
Oct. 26 | C.C.Covert............ 2.8 a223 || Sept. 16 2.56 88
1911, 1914,
June 21 | G. H Canﬁeld ......... 2,64 136 || Apr. 27 | C. H. Pierce and R. S. 4.58 | 1,340
21 f..doooiiiiillt 2.19 44 Barnes.
Aug. 5..... do ................. 2.19 44
a Uncertain.

Daily discharge, in second-feet, of Winooskt River above Stevens Branch, near Montpelier,
Vi., for 1909-10.

Day. May. | June.| July.| Aug. |8ept.| Oct. Day. May. | June.| July.| Aug. | fapt.| Oct.
1909. °

76 41 47 482 (1 16... ..o i]oannes 235 58 30 47 65
73 41 43 368 || 17..... . ... .. 206 69 78 47 68
96 45 | 252 428 (| 18.......... 886 | 374 60 73 50 72
179 63 | 422 632 (| 19.......... 710 | 322 76 68 56 68
124 57 | 179 379 [ 20.......... 235 99 60 54 66
103 78 38 M7 12l 680 | 202 73 57 50 (]
86 86 44 280 122 . ...... 532 | 190 73 56 48 65
56 64 44 248 )23 . ...... 532 | 157 83 51 50 64
73 57 46 4. ... .. 466 | 160 73 41 53 68
78 70 44 110 |{ 25.......... 395 | 136 68 39 57 64
73 64 44 90 || 26.......... 389 1 168 66 32 64 64
63 63 44 96 (1 27.......... 374 98 60 28 68 60
64 54 37 80 1 28.......... 92 50 31} 592 64
63 43 37 92 (1 29.......... 592 7 48 34| 710 66
64 35 39 78 1130 ........ 466 65 48 33| 565 65
7 S 358 |...... 44 46 |...... 65
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Daily discharge, in second-feet, of Winooski River above Stevens Branch, near Montpelier,
Vi., for 1909-10—Continued.

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Deec.
968 | 1,120 482 860 171 926 24 210 210 231
830 | 1,060 455 680 231 48 44 252 252 171
740 | 1,060 400 428 210 48 4 210 455 171
680 740 | 1,060 482 70 190 48 210 482 210
510 680 740 400 107 210 96 171 455 171
[ 510 680 890 428 136 86 252 171 400
R 770 800 482 680 136 107 374 210 275 128
: S 298 592 830 468 740 136 122 190 231 252 171
b S 171 538 710 4565 592 136 122 107 252 252 171
10.......... 210 455 740 400 400 78 107 122 231 252 210
m......... 190 455 620 455 428 122 122 86 210 252
120, 136 420 592 428 400 136 136 86 136 252 136
WBoo. 70 380 8 298 428 136 107 148 17 171
M. 171 347 347 252 347 136 107 210 154 210
5o .. 136 347 374 252 374 136 86 96 136 190 17
16.......... 107 322 400 275 347 107 107 86 146
17,00, 231 298 322 252 298 70 86 70 122
18 e 210 347 215 252 322 96 107 86 48
b 1 171 275 298 275 275 86 86 96 86
20.......... 154 400 322 208 252 171 136 136 86
70 122 58 210
70 107 64 136
86 64 58 107
122 39 171 252
70 39 347
70 24 78 347
70 86 122 347
107 70 | 1,090 565
136. 58 400 347
122 4“4 171 374
78 48 ..., 510

Monthly discharge’ of Winooski River above Stevens Branch, mear Montpelier, Vi.,
Jfor 1909-10.

[Drainage area, 196 square miles.]

Discharge in second-feet.

& Run-off

(depth in

Month. Per inches on

. P inage

Maximum. | Minimum. | Mean, sqqaée area,).
1909,
' N 3 886 358 545 2.78 1.45
June. ... 668 65 261 1.33 1.48
B 1 179 44 74.8 .382 .44
August.. ...l 86 28 52.2 .266 .31
September.. ...t iiiiiiiiaans 710 37 129 .658 .73
L0 117177 R P 632 60 160 .816 .94
1910,

February 8-28. . .vveuinieniaiiaarrennarancan 620 70 181 .923 .72
F:3. 1 1 N 1,460 275 676 3.45 3.98
Y 12 ¢ | S 1,120 275 574 2.93 3.27
B e e e eee et nacaaacae anacane 1,380 171 468 2.39 2.76
Jume. i 860 210 405 .07 2.31
B U, 231 70 116 592 .68
AUBUSE . cevereei e 210 24 9.1 .480 .55
September........o.oe i 1,090 24 156 791 .88
OCtober. . oo i 374 58 176 .894 1.03
NOVEmMBeT. ..ot i, 482 171 252 1.29 1.44
December. .oovviinnnnennann.. rereeiaarareans 565 203 1.03 118

Nore.—Daily discharge determined from rating curve well defined above 48 second-feet. Mean

charge Nov. 23-30, 1910, estimated as 200 second-feet.

&
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WINOOSKI RIVER AT MONTPELIER, VT.

LocatioN.—One mile downstream from the Central Vermont Railway station in Mont~
pelier, about three-eighths mile above the mouth of Dog River and 1} miles below
mouth of Worcester Branch. From May 19, 1909, to June 30, 1914, station vas main-
tained at the highway bridge just above the Central Vermont Railway s‘ation.

DRAINAGE AREA.—420 square miles (measured on post-route map, edition of 1915).

RECORDS AVAILABLE.—May 19, 1909, to September 30, 1916.

Gagrs.—Gurley 7-day water-stage recorder installed July 4, 1914, on right bank.
Gage heights referred to gage datum by means of a hook gage inside the well.
An outside staff gage is used for auxiliary readings. From June 16 to Julr 3, 1914,
records were obtained from the staff gage. A chain gage was maintain°d at the
highway bridge from May 19, 1909,
to June 30, 1914. (See Pl. IX, B.) 50 Discharge 565 second-feet

DISCHARGE MEASUREMENTS.—Made
from a cable (Pl IX, 4) or by
wading (Pl. X, 4). Prior to July,
1914, measurements were made
from the highway bridge, the rail-
road bridge, and from a suspension

footbridge.
CHANNEL AND coNTROL—~Channel L
deep and of fairly uniform section |
ep Y s aAnd .

at the gage. The control for the
gage at new site is defined by a
rock outcrop about 500 feet down-
stream. Control section for gage at
highway bridge formed by a reef of
rocks about 200 feet downstream.
EXTREMES OF DISCEARGE.—MaXimum
stage recorded at new gage datum,
17.31 feet April 7, 1912, found by
leveling from flood marks preserved 3%
on building near the gage (discharge ~ 460
not determined); minimum stage
1914-1916, 2.77 feet August 13, 1914, /
and October 24, 1915 (discharge, 19
second-feet).
WiNter FLow.—Stage-discharge rela.
tion seriously affected by ice during
the winter months. Records based
on_gage heights corrected for back-
water by means of discharge meas- 425
urements, observer’s notes, and cli-
matic records. 14 15 &
Diverstons.—Water for the cities of Qctober, 1912
Montpelier and Barre is obtained FioURE 1.—Gage-height record, Winooski River at
from tributaries of the river. The Montpelier, Vt.
sewer systems of both cities, however, discharge into the river above the gage.
REecunaTioN.—A study of the discharge records indicates that 1,220,000,000 cubic feet
of storage might be required to insure a continuous flow of 210 second-feet or 0.5
second-foot per square mile at Montpelier for 90 per cent of the time during &
year of extremely low flow; a storage of 404,000,000 cubic feet would probably
insure this rate of flow for 90 per cent of the time during the average y-ar. The
operation of power plants on the main stream and tributaries above the station
causes large diurnal fluctuations in stage. (See fig. 1.)
Accuracy.—Results good since relocation of station in 1914. Mesan daily discharge can
nqt beaccurately determined from the two observationsa day obtained prior to1914.

eet

Gage height in feet

’b
&

Midnight
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Discharge measurements of Winooski River at Montpelier, Vi., during 1909-1916.

Gage Dis-

Date. Made by Date. height,. | charge.

1909, 1914, Fect, | Sec.-ft.
May 20 | D. M. Wood........... May 15| C.S. DeGolyer 5.07 592

27 16 |..... d 4.99 574
June 25 29 ... {3 1T 4. 46 311
July 22 July 1|..... L5 1 SO 3.86 257

1910 10..... (3 1 3.92 268
Aor, 22 2. L 419 | 361

P 2 19 .o A0vens e 3.00 39.1
July 24 oct. b | H Bistee. I Za |

ct. . H. Pierce. 3. 6
Oct. 26 C.C. Covert............ Nov. 25 | C.S. DeGolyer 3.83 | 25

1911, Dec. 22 |..... e4.14 248
June 20 | G. H. Canfield.........

Aug. 6 .eeen@Ouerecnnceaccenann. 1915,

1912 Jan. 9|C. a4.93 | 394
Feb. 19 Feb. 11 | R. a4. 66 254
Sept. 4 Mar. 16 | C. H. Pierce.... 3.84 254
oL 13 25 (..., 4.8 | 823

‘13 May 3| R.S.Barnes 4.74 754
14 3|...-. d 4.72 738
June 6 | C.H. Pierce.. 2. 905 34.6

1913, 6 |..... do. 3.34 117

Mar. 8| C.S. DeGolyer......... 24,33 Nov. 16 | G. F. 4.10 386
25 8.41 Dec. 20 | R. S, Barnes a4.23 247
26 9.54

Apr, 26 3.40 1916.

Sept. 15 3.87 Jan. 12 | R. 8, Barnes a5.08 367
b G PR {4 S 3.97 Feb. 13 [..... (3 [0 T ab.24 408

] e et SN

5 : pr. 6 |..... Ouenanronnncenennnn 3 .

Apr. gg Pierce and Barnes......| ;g _____ 552 | 1.310
b7 s Uy T, 7.85

‘a Stage-discharge relation affected by ice.

Twice-daily discharge, in second-feet, of Winooski River at Montpelier, Vi., for 1909-1914

{Chain gage at highway bridge.]

May.

July.

Sept.

P. M.

A.M. | P. M.
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Twice-daily discharge, in second-feet, of Winooski River at Monipelier, Vi., for 1909-

1914—Continued.
October. | November.| December. October. | November.| December.
Day. . Day. -
AMPM|AM{P.M(A M| P M AM/P.M|AM|P.M|A. M|P. M.,

1909.

April. . May. June. July. August. September.

AM|PMJAM P M|AM|PM|AM|PM|AM|P.M|AM(P.M

BaBEE ¥

246 206 [.eceecafannonae

. . 289
3 O PP PP 840 | 1,180 .eeennf....... 381
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Twice-daily discharge, in second-feet, of Winooski River at Montpelicr, Vt., for 1909-
1914—Continued .

October. | November.| December. October. | November.
Day.

AM|P.M|AMPMIAM P.M

December.

AMIP.M/AN|P.M(A M(P.M.

.............. eefea-se.| 334 | 208 | 100 51
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Tuwice-daily discharge, in second-feet, of Winooski River at Montpelier, Vt., for 1909~

1914—Continued..
October. | November.| December. October. | November.| I ecember,
Day. Day.
d AMPM|AMPM/AMP. M. AMIPMIAM(P.M/A.M|P. M.

210 | 75| 710]4,600]4,050| 26| 246| 289 18| 206
300 | 710 2,000 | 2,660 | 206 | 246| 246| 246| 132] 246
660 | 50| 620|2,4% 1970 168| 168) 246| 22| 430| 334
660 | 650 680 [1,660| 1,660 132| 100| 289 381 28| 246
900 | 650 | 650 1,380 |1,470| 100| 62| 289 29| 246

..o U R 3,530 775)1,3% | 1,560 | 1,200 51| 33| 280 28| 32| 334

7. 15,000 | 1,210 | 84 | o0 | '9so| 33 289 | 29| 31| 358

6,340 | '775| 70| 80| 75| 26| 19] 29| 28| 13| 168
4180 | 60| eso| 75! 70| 33| 51| 2%9| 29| 25 268
3,200 710 60| ss0| 775| 51| 51| 29| 33| 26| 206
3,00| 650| 535| 80| siw| 18| 206| 381 38| 29| 246
3,270 535| 480 | 775| 710| 334| 289 | 38| 430| 25| 334
2,50 | 535| 535| 7I0| 70| 289 | 246| 280 288( 226 226
3,140 | 1,970 | 1,470 535 a9s0| 26| 206 226 | 246
4,460 | ‘910 | "o10 | 535| 480 | 289 | 289 | 168| 206| 40| 650
7,900 | 1, 5] 48| 508| 246| 288 | 206| 26| 55| 500
5,440 | 3,020 | 2,660 | 430| 406| 246| 246| 26| 26| 50| 430
4,320 | 1,560 | 1,380 | 406 | 381| 246 226( 280 55| 535
3,660 ) 1,000 | 010 | 381 | 381 206| 206 206| 168; 58| 535
3,020 910 381 | 68| 132| 168| 168 5% | 1,060
2,660 [ 5,440 | 4,600 | 430| 334| 51| 168| 206| 206 9| a0
2,190 | 4,180 | 3,400 | 334 26| 206| 206| 65| 535
3,140 | 2,000 | 2,000 | 334| 334 38| 289 100) 132 430| 381
2,660 (2,190 | 1,970 | 334| 334 289 289 73| 51| 43| 381
1,760 | 1,760 | 1,660 | 381 | 33¢| 246| 206| 51| 51 3 381
1,710 [ 1,560 | 1,210 | 358 | 33s| 132 62| 206 18| 3w | 33t
1,3% | 1,060 { 1,060 | 289 | 2¢9| 18| 168| 168| 18| 33¢| 312
1,210) 7910 ‘840 280 2s6) 1s7) 1fs| 187| 168| 33| 381
1,130 | 980 | 2,080 246| 246| 168] 168| 168| 168] 99| 910
810 15,800 /6,190 | 268 268| 206| 246] 206] 206| 50| 508
ceeenn| 6,190 [ 6,880 [0 LT 216| 283 | 32| 132(.......l.....
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Twice-daily discharge, in second-feet, of Wineoski River at Monipel'r, Vi., for 1909~
1914—Continued.

October. November. December January. February. March.

Day.

AM|PM|AM|PM|AM|PMIAM|PM|[AM|P.M.|]A.M.|P.M.
1912-13.
) ST 480 480 480 48 | 535| 535 563 535 945 980 |.eeuuni|onnn..
2. il 455 381 480 535 480 480 563 563 508 406 289 246
[ . 334 334 430 455 508 289 289
4 .. 268 206 430 430 334
|- T 216" 168 430 381 289
[ 132 100 [ 430 480 381
T eiaieean 289 289 430 430 289
8 . 289 | 289 | 2,420 | 2,190 334
9.l 299 [ 246 | 1,5€0 | 1,380 590
0. 289 289 910 840 1,210
Mo 206 246 650 710 775
120 ... 206 206 910 910 742
130 .. 480 381 775 650 710
4. 334 334 | 2,420 | 2,300 8,180
B 334 | 430 | 1,660 | 1,380 5,700
w8 e
'y
775 650 %
535 535 755
535 535 820
480 535 4,260
535 535 5,700
535 535 1,760
535 590 1,760
535 535 8,100
535 535 8,340
590 535 9,300
535 | 535 2,160
535 535 1,760
480 508 1,700
R I 1,760
April May. June. July. Augnst. l September.

Day.

AM |PMJAM|P. M |AM|PM|A M |P.M A M P.M.\A. M. | P.M.
1913, ‘

) 1,300 | 1,390 348 348 755 505 133 133 121 146 160 174
2. 960 890 309 309 820 690 133 133 272 204 160 133
[ 2 890 788 309 309 505 505 109 121 204 237 109 98
L 820 890 272 290 535 505 133 109 204 204 68 87
- 960 890 309 309 455 432 109 98 204 220 87 160
[ 1,300 | 1,570 | 309 309 368 368 78 78| 204 204 133 109
T 1,300 | 1,300 290 272 505 565 87 78 174 174 109 121
L S 390 | 1,660 272 309 368 328 78 78 121 146 160 109
O 1,660 | 2,050 309 309 290 328 87 78 146 160 133 109
100l 1,660 | 1,390 272 272 328 328 121 204 204 160 121 133
|5 S 1,300 | 1,300 254 254 328 328 174 189 146 160 109 133
12 1,300 | 1,300 [ 272| 309 200 25 189 189 174 174 121 133
B 1,300 | 1,300 309 309 290 290 146 146 174 174 133 133
4. ... PR ,300 | 1,300 309 309 328 309 133 146 146 160 109 121
15 . 1, 1,300 272 200 290 290 174 174 160 174 87 51
160 ........... 1,300 | 1,300 290 260 290 290 121 146 174 174 44 20
17 . 1,120 | 1,120 309 309 160 328 121 121 146 160 78 98
) 1 S 855 855 2920 272 328 309 121 |- 146 174 204 133 174
19 ... 855 890 272 272 328 328 174 121 189 189 109 98
20 e 788 855 272 309 254 254 98 78 174 189 146 160
21 L. 788 788 309 309 220 254 121 146 160 |_...... 146 146
22 . il 788 788 480 595 189 189 146 121 98 109 133 189
23, il 690 722 11,120 | 1,660 133 146 121 78 220 290 368 328
b 658 658 | 1,960 | 2,060 133 133 121 121 455 535 290 220
25 i 535 595 | 2,160 | 2,580 160 133 98 121 755 690 189 146
260 ..., 535 535 | 2,580 | 2,470 189 204 121 133 410 505 133 174
27 el 535 565 | 2,060 | 2,160 220 254 121 121 625 455 146 133
. S 535 535 | 2,160 | 2,260 87 87 174 389 254 189 109 51
29 el 565 535 | 2,160 | 1,860 87 87 237 160 160 189 25 37
30 535 480 | 1,570 | 1,480 109 121 204 121 189 189 68 87
127 SRR SRR ,040 890 loeeeeiifoeunnnn 78 121 160 189 ... feeannie
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Twice-daily discharge, in second-feet, of Wineoski River at Montpelier, Vi., fr 1909~

1914—Continued.
October. November. | December. March. April. May.
Day. AM(P.M|AM|PMIAM|P.M|AM|PM|AM|P.MJAM(P.M
1913-14,

109 121 200 254 | 272| 309|.......
133 162(5) 189 160 212| 212,

180| 220{ 220 254 | 309| 348
160 | 133| 25¢| 272 328 | 309

63| 87| o254| 54| 22| 237
109

NotE —Gage read at about 8.30 2. m. and 4.30 p. m. Chaln gage on highway bridge read until Jume 15,
1914; staff gage at new station read June 16 to July 3, 1914; after that date two readgags a day were taken
from automatic e record for comparison. Discharge determined as follows: Prior to Jura 16, 1914,
gx%?ix :r éairﬁly W:sl giieﬁ.ngd g‘]?tint% curvt e];lJune 16 to gepti; ]?0, {)914, tera)m a wleill-deﬂned é‘aamg crTve. Th%

e res glven in the above table correspond to the observi eights and do no% represen
the mean dxgs‘(l;harge for the day. P gage helgh rep

73175°—wsp 424—17—4
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Daily discharge, in second-feet, of Winooski River at Montpelier, Vi., fo* the years ending
Sept. 30, 1914-1916.

. [New gage.]
Day. June. | July. | Aug. | Sept. Day. June. | Ju'y. | Aug. | Sept.
1914,
260 104 198 1 16.0cciemannanns 170 95 43 101
395 56 170 158 99 52 104
410 76 153 148 136 76 86
231 86 160 173 135 63 99
192 70 158 183 133 70 34
198 72 158 || 2.veenannnnnenn- 207 104 99 66
195 68 158 . 74 165 59
160 108 157 ., 4 175 78
180 43 157 64 165 104
204 . 81 157 131 106 82
160 49 155 42 78 148
110 54 155 63 66 108
155 76 84 63 97 166
124 66 141 70 117 143
108 72 120 90 236 131
108 355 {..cennnn
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [ June. | July. | Aug. | Sept.
1914-15.
198 68 240 108 90 930 445 790 195 204 120 180
189 136 445 120 108 825 470 970 155 345 320 155
201 131 482 66 131 620 380 741 168 260 350 141
64 131 345 86 155 578 355 584 143 225 222 150
131 120 240 86 168 620 488 512 120 288 204 72
120 132 168 108 155 590 518 460 36 202 198 ‘122
108 143 180 | 2,030 175 518 488 400 131 210 178 155
115 115 113 | 2,530 240 530 825 720 120 958 150 150
131 186 133 375 240 470 | 1,300 685 126 | 2,300 410 140
66 180 97 260 195 420 | 1,640 494 131 860 470 130
22 180 990 195 153 420 | 3,050 415 108 470 316 125
86 143 97 180 160 370 | 4,190 360 560 320 234 120
97 143 21 143 150 345 1 1,880 345 288 260 210 115
86 168 58 131 120 320 | 1,220 315 210 272 195 106
86 150 72 86 155 320 | 1,040 285 180 231 163 108
16.ccecennann... 86 530 70 36 370 320 916 256 168 195 207 99
| 131 530 78 49 602 240 860 272 395 195 450 95
I 268 300 66 131 355 234 720 300 470 335 320 86
) R 225 225 49 ! 1,460 231 225 678 292 300 296 228 54
20....... ceeeees] 219 210 341,300 180 260 664{ 202| 435| 390 195 108
b 195 195 74 430 175 210 572 248 288 260 170 122
22...... ceeeewes| 175 204 95 231 192 222 500 260 216 260 124 201
23..... ereceasss) 168 260 97 201 201 288 455 240 210 560 626 201
b S 126 180 86 189 225 560 445 225 168 320 460 136
b T, 210 42 204 | 1,000 720 530 210 143 234 590 133
26..... caesesess] 143 143 28 175 | 1,400 | 1,000 790 225 143 225 445 66
155 460 28 150 | 1,640 560 685 470 115 240 853 155
131 590 42 1, 518 536 320 180 225 222 198
131 312 86 435 500 225 143 210 170 145
108 280 120 300 560 198 155 225 204 113
120 I...... J0 120 372 l...... 192 I....... 168 178 l.eceeen
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Daily discharge, in second-feet, of Winooski River at Montpelier, Vi., for the year= ending
Sept. 30, 1914-1916—Continued.

Day. QOct. | Nov, | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. |Sept.
1915-16.

13| 163| 300|1,180f1,730| 530|3,80| 909 350 | 29 130
1331 210 1,140 {1,220 | 470 | 4,450 | 839| 370| 300( 168 145
58 136 195 | 1,140 825 445 | 2,380 755 430 420 127 105
158 115 195 | 1,040 620 395 | 1,780 | 1,070 | 1,100 470 115 136
216 108 110 | 1,040 420 300 | 1,420 909 602 108 155
430 141 178 | 1,600 560 280 | 1,500 692 818 380 20 145
234 74 148 | 1,460 530 280 | 1,550 608 657 256 g9° 135
189 108 145 790 395 280 | 1,340 626 500 280 108 120
153 115 143 530 420 300 | 1,380 602 790 240 370 115
97 104 131 420 445 320 | 1,220 524 | 1,380 234 930 100
153 120 120 320 370 320 | 1,420 530 | 1,380 195 471 136
124 108 42 240 45 300 | 1,680 465 | 1,460 204 269 125
110 165 108 210 370 300 | 1,550 420 | 1,000 204 225 105
115 51 97 180 345 300 | 1,600 330 825 186 213 115
108 175 108 168 320 300 | 1,600 375 620 195 162 125
195 225 97 143 320 320 | 1,730 536 590 155 155 225
82 228 108 180 300 300 | 2,030 | 2,480 811 195 15% 150
148 148 131 168 300 260 | 2,430 | 3,650 755 198 126 145
136 150 280 168 300 240 | 1,830} 1, 183 131 140
165 440 280 143 240 280 | 1,460 | 1,070 | 1,140 153 77 140
168 445 180 155 240 240 | 1,420 867 776 183 113 135
1,600 734 530 204 117 126
2,700 818 470 207 119 110
2,030 811 430 210 101 70
1,640 650 39 186 113 140
1,420 530 415 160 129 150
1,220 4944 460| 148 64 125
1,140 415 839 155 129 128
1,040 440 554 108 133 155
965 650 430 56 15% | 1,010
ceeeeed] 902 [l 1487 12Y|...ll..

Nore.—Discharge determined from a rating curve well defined between 30 and 5,000 second-fee’. Stage-
discharge relation affected by ice, Dec. 7, 1914, to Feb. 26, 1915; Dec. 10-27, 1915, and Jan. 8 to Mar. 31, 1916;
records for these periods based on gage heig'hts corrected for backwater by means of discharge measure-
ments, observer's notes, and weather records.

Monthly discharge of Winooski River at Montpelier, V1., for the years ending Cept. 30,
1914-1916.

[New gage; drainage area, 420 square miles.]

Discharge i nd-feet.
isc in second-feet f'm;;’ i
3 in
Month, Por gnc 1es ¢0 ‘;‘a"cc;,l‘
Maximum, | Minimum. | Mean. | square d%‘;@
e. g

225 148 180 0.429 0.24 | C.
410 42 147 .350 .40 | B.
355 43 97.2 .231 .27 1 B.
198 34 126 .300 .33 | B.
268 22 134 .319 .37 | Al
590 68 225 .536 .60 [ A.
482 21 126 300 .35 | C.
2,530 49 373 .888 102 C.
1,610 9| 359 .855 .89 C.
1,000 210 463 1.10 1.27 | A.
4,190 355 923 2.20 2.46 | B.
970 192 397 945 1.09 | A.
86 . 495 .55 1 AL
2,300 168 382 .910 1.05 | A.
120 296 . 705 . A.
201 54 129 .307 .34 B.

4,190 2| 334 795 10.80
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Monthly discharge of Winooski River at Montpelier, Vt., for the years ending Sept. 30,
1914~1916—Continued.

Discharge in second-feet. (gul% _gﬁ
epth in
Month, inches on |ACCU
. . M Per . drainage racy.
Maximum. | Minimum. ean, s&llglai 3 area).
1915-16.
October. 430 52 141 0. 326 0.39 | A.
Novembe 445 51 188 .448 .50 | A.
December 2,700 42 406 . 967 L11|C.
Januar 5,790 143 844 2.0" 2.32 ] C.
February 1,730 195 534 127 1.37 | C.
March. .. 6,070 210 648 154 1.78 | C.
Aprileceeeeene il 4,450 1,780 4.2 4.73 | B.
MaY.ae i . 3,650 330 2.00 2.32 | A,
June....coiaeiilils .. 1,460 370 733 175 1.95 | A.
July.ceeneee il R 602 56 231 . 550 .63 | C.
August......oooooillll . 930 64 180 . 429 .49 | B.
September. ... . ... 1,010 70 161 3R .43 | B.
The year. ..c.oovieiiiiananinnnn 6,070 42 556 .32 | 18.02

Days of deficiency in discharge of Winooski River at Montpelier, Vi.,during the years ending
Sept. 30, 1915-16.

. Days of deficiency . Day- of deficiency
Discharge E(])lr::" egévmg in discharge. Discharge ggleoretxcal ir discharge.
in second- powe in second- | "OrSepow er
foot. per foot oot per foot
offall. | yo1415 | 191516 offall. | yo14.15 | 1915-16
25 2.8 2 Jeceeeennen 1,000 114 048 302
50 5.7 9 1 1,200 137 £52 318
75 8.5 21 8 1,500 171 57 335
100 11.4 18 2,000 227 360 351
125 14.2 75 60 2,500 284 362 358
150 17.1 110 99 3,000 341 363 360
200 22.7 173 149 4, 000 455 364 363
250 28,4 179 6,000 682 365 365
300 34.1 245 192 8,000 909 |..oaee.... 366
350 39.8 213
400 45.5 276 227
500" 56.8 303 251
600 68.2 325 267
700 79.6 333 278
800 90.9 339

Note.—Theabove table gives the theoretical horsepower per foot of fall that may be Aeveloped at different
rates of discharfe and shows the number of days on which the discharge and corresp()nd.mgl horsepower
were I tivel y’less than the amounts given in the columns for discharge and horsenower. 1In using this

. table, allowance should be made for the various losses, the principal ones being the v eel 10ss, which may
be as large as 20 per cent, and the head loss, which may be as large as 5 per cent. .

WINOOSKI RIVER AT RICHMOND, VT.

LocatioN.—At the steel highway bridge about one-fourth mile frort Richmond rail-
way station on the road to Huntington, 2 miles below mouth of F intington River.

DRAINAGE AREA.—985 square miles.¢ .

RECORDS AVATLABLE.—June 25, 1903, to April 30, 1907; July 8 to October 31, 1910.

GaeE.—Chain on highway bridge; read twice daily by George Champang and J. N.
Buley.

DiscHARGE MEASUREMENTS.—Made from the bridge or by wading.

CHANNEL AND cONTROL.—Channel of gravel and alluvium. Control somewhat
ghifting.

o Erroncously given as 885 square miles in reports previously published.
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EXTREMES OF DISCHARGE.—Maximum open water stage recorded, 18.7 feet at 7 a. m.
March 26, 1904 (approximate discharge from extension of rating curve, 29,300
second-feet); minimum stage, 3.45 feet August 20, 1906 (discharge, 225 second-
feet).

WiNTER FLow.—Stage-discharge relation seriously affected by ice; flow estimated
from discharge measurements, observer’s notes and records of precipitation and
temperature.

Diverstons.—No diversions except from tributaries for municipal use.

RecuratioNn.—Power developments above the station affected the distribution of
flow at Llow stages.

Discharge measurements of Winooski River at Richmond, V1., during 1903-1907 and 1910.

G Dis- i
Date. Made by— hei?fﬁ:. charsée. Date. Made by— hgi?ig;. chlg.rz—e.
1903. Feet. | Sec~ft. 1905. Feet. | Sec-ft.
June 6 4.00 (. 202 || Mar. 3 ab.45 06
5.05 | 1,040 4 @5.58 262
4.50 545 || Apr. 3 6.65{ 3,070
5.33 | 1,320 || May 13 4.97| 1,180
4.23 392
4.40 450 1906.
4,42 475 || Mar. 9 H. K. Barrows......... a5.53 585
3.70 146 29 .| 6.96 3,190
3.78 154 || Apr. 13 do | 6.57 3,500
4.42 452 18 | Butterfleld and Nye. .| 9.56 9,180
25 | A. D. Butterfield.......| 6.50 3,380
25 { G.M. Brett........_... 6.50 3,210
7.10 3,610 || May 23 | Butterfield and Brett..| 4.97 1,240
6.16| 2 23 1., L Y 4.97 | 1,200
5.89 1,930 || Sept. 25 | Butterfield and_ Pierce.| . 3.92 389
Aug. 18 4.08 352 || Nov. 30 | A. D. Butterfield...... 5.10 | 1,350
Oct. 31 5.08| 1,210
1910.
July 9 Butterﬂeld and Brett..| 4.31 408
Aug. 29 | G. M. Brett............ 3.80 148

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Winooski River at Richmond, V., for the years ending
Sept. 30, 1903-1907 and 1910.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
435 800 285
620 755 235
710 630 260
470 500 235
370 370 235
505 435 235
540 400 2156
435 340 215
340 285 235
260 285 235
285 340 195
285 340 215
215 505 195
260 400 165
260 |, 340 195
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Daily discharge, in second-feet, of Winooski River at Richmond, Vi., for the years ending
Sept. 30, 1903-1907 and 1910—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6,620 755| 315| 285 195
5,170 755 400 340 215
4,280 710 800 340 235
4,110 620 470 285 | 1,100
3,600 540 370 340 800
2,780 400 | 260 540
2,350 | 620 340 | 235 435
2,220 800 260 195 370
1,970 | 1,300 | 285 | 235 285
1,80 900 23| 235 260
1,850 | 620 235| 235 235
1,740 470 | 235 260 180
1,410 470 900 235 195
1,300 400| 800 | 235 235
1,100 370 505 | 400 400
2,490 | 470 | 315| 340 1,150
4,450 340 2601 315 620
2,350 235 235 215 370
2,000 | 235| 235 195 540
4,990 260 | 195| 235 800
3,770 | 285 195 | 2,930 | 2,930
2,350 | 340 195 | 1, 1,410
1,970 370 195 | 1,250 900
1,740 340 195 710 | 1,050
1,630 285 152 470 | 3,000
1,630 215 340 | 1,850
1,630 315 435 1,740
1,360 260 620 235 | 1,300
1,000 | 285| 540 180 | 1,000

900 | 315 435 195 | 6,520

800 [-vu.... 340 195 [.......

2,040 | 1,040 840 | 5,350 | 1,920

1,810 { 940 | 6,720 | 2,800 | 1,360

1,810 | 1,640 | 7,140 | 1,810 | 1,250

2,640 | 1,420 | 3,020 | 1,250 | 6,930

2,160 | 1,250 | 2,040 990 | 3,940

1,920 | 2,520 | 1,520 | 1,000 | 2,760

1,920 | 2,040 | 1,250 | 1,250 | 2,520

1,810 | 1,420 | 990 | 1,040 | 1,920

1,700 | 1,300 | 790 | 940 | 1,420

1,580 | 1,000 | 695 790 | 1,090

1,360 { 1,360 790 | 650 940

1,140 | 2,280 { 650 570 [ 1,000

1,040 | 2,040 570 610 [ 1,300

1,040 | 2,640 | 650 | 425 | 1,140

1,520 1 2,280 | 740 | 425 990

2,040 | 1,000 | 740 | 3,600 790

1,810 | 1,250 | 1,090 | 2,760 | 1,200

1,580 | 1,420 | 940 | 1,470 | 7,350

1,580 | 1,040 | 990 | 1, 8,620

1,470 | 1,200 | 1,040 | ‘840 | 3,020

1,300 11,520, 695 -790 | 5,350

1,140 | 1,700 570 650 | 3,020

990 | 1,250 495 570 | 2,280

840 | 940 | 425| 495 | 1,810

740 650 495 495 | 1,580

840 | 840 | 460 425 | 1,360

3,040 | 2,760 | 570 | 460 | 1,140

, 2,160 | 1,810 | 570 | 610 | 1,250
. ) 1,470 { 1,700 | 460 | 392 | 1,000
N . . cofennee..[14,200 1,200 | 1,140 | 2,800 | 5 890
3 N 1,100 i....... ceeeeesdiriineafeiea. 12,600 [o.L ..l L,040 ... 0 9,260 | 2,890 |.......
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Daily discharge, in second-feet, of Winooski River at Richmond, Vt., for the years ending

Sept. 30, 1903-1907 and 1910—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Au7. | Sept.
1905-6.

. 840 | 940 | 1,470 |. 3,460 | 1,740 | 1,800 | 1,39 465
940 | 1,140 | 1,150 2,830 | 1,560 | 1,390 | 75 355

940 | 990 | 1,700 3,060 | 1,620 | 1,010 | 595 | 1,990

940 3,150 3,620 | 1,300 | 1,170 | 5% | 2830

840 | 1,140 | 1,020 | 3,140 { 1,120 | 1,500 | 4% | 1,280

2,830 | 1,390 { 1,060 | 5% 870

2,250 | 3,460 745 | 2,2%0 705

1,860 | 2,390 668 979 465

2,250 | 2,680 630 5% 408

4,650 | 1,900 | 630| 58| 528

3,300 | 1,860 | 1,680 5" 495

2,530 | 1,500 | 1,120 | 39 355

10,600 | 1,220 | '785| 3% 355

6,750 1,060 | 630 | 4% 408

3,700 | '785| 465| 435 108

3,140 | 7851 595| 3% 310

2,680 | 785| 408| 3% 290

2,680 | 1,800 408 3'9 355

2,250 | 1,340 630 28 528

1,680 960 465 2% 355

L440| 785 915] 4 355

1,560 960)1,440| 39 355

1,220 | 1,680 828 39 310

1,120 | 5,380 595 435 408

2,250 | 3,140 | 465| 4% | 408 -

3,300 12,1201 435| 275 408

4,470 | 1,500 528 578 - 528

6,350 | 1,060 408 | 5,7%0 433

3,620 1,300 380 | 1,39 560

2,680 | 1,680 | 3,460 828 915

1,990 |....... 2,530 698 |...... .

Day. Oct. | Nov. | Dec Apr. Day. Oct. | Nov. | Dec. | Apr.

Day. July.
y, o0 312 | 2
Lo ml M W =B
3 235 400 261 400
3-- 285 | 400! 20| 435
5 aiz| a0 29| 340
6 20| 2| @ 400
7 312 370 317 370
8 340 | 312| 28| 313
5 B | 28| 2] 62
- 0| 30| 2| 668
285 | 2| a7| 1,20
260 1| 540
1,00 190 2,84 | 1,720
80| 23| 2,001| 1,30
620 1,000
812 veeeeens 900
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Monthly discharge of Winooski River at Richmond, V1., for 1903-1907 and 1910.

[Drainage area, 985 square miles,]

Discharge in second-feet.

Run-off
(depth in
Month. Per ig_rcél_es on
s P inage
Maximum. | Minimum. | Mean. sglq]iaée area).
0. 656 0.15
.694 ., .80
.412 .48
.197 .22
.525 .61
. 626 .70
. 680 .78
.731 .84
. 507 .55
2.00 2.31
4.30 4.80
2.54 2.93
490 .55
370 .43
.441 .51
1.05 1.17
1.19 16.18
1.94 2:24
.608 .68
............. .462 .53
............ .381 .44
.............. .355 .37
4, 200 4.20 4.84
6, 520 3.22 3.59
3,940 1.62 1.87
2,760 1.54 1.72
9, 260 1.64 1.89
5,350 1.25 1. 44
8,620 2.38 2.66
4,200 1.64 22.27
2,160
3,770
3,150

M atadaindad séntadt
aBRBBRRE

P at ntab il nt ot ad vl v
SBEBIAIGRRBES

975
.768
-624

1.70 23.07

831 .84 97

1,400 | 142 1.58

@872 .885 1.02

a1,370| 139 1.60

d 490 ~500 .52

21,600 1.62 1.87

5010 | 5.09 5.68

381 .387 .30

442 -449 52

641 “651 B

1,720 285 730 741 85

o Estimated from gage heights, observer’s notes, and comparison with records of other streams.
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WINOOSKI RIVER NEAR WINOOSKI, VT.

Locarion.—At a highway bridge known as High Bridge, on ihe road from Vinooski
to the lime kilns, 4 miles below Muddy Brook and 7 miles above mouth of river.

DRAINAGE AREA.—1,080 square miles.

REecORDS AVAILABLE.—March 18 to November 29, 1903,

GaGE.—Chain; read twice daily by John De Forge.

DiscHARGE MEASUREMENTS.—Made from railroad bridge about a mile-downstream
from the gage.

CHANNEL AND CONTROL.—Channel deep, with rock bed. Control at dam about a
mile downstream from the gage. Crest of dam 37.5 feet above gage datum.

ExTREMES OF 8TAGE.—Maximum stage recorded, 49.7 feet at 6 p. m. March £4; mini-
mum stage, 28.7 feet at 6 a. m. September 22.

Drversions.—No diversions except from tributaries for municipal use.

ReauraTioN.—Power developments above the station affected the distribution of
flow at low stages.

Accuracy.—Stage-discharge relation affected by operation of gates at the dam 1
mile below the gage. As power was used for electric lighting only and practically
no water drawn during the daytime in the period for which records were o“tained,
the gage heights at high and medium stages may be considered fairly good indices
of the flow. At low stages of the river, however, the water level might | 2 below
the crest of the dam and water stored during the day to be drawn dowr during
the night; consequently gage heights below 37.5 feet afford no indication of flow
other than that the stage of the river was low.

Discharge measurements of Winooski River near Winooski, Vi., during 1203,

Gage Dis- e Dis-

Date. Made by— 1ors, | chao, || Date. Made by— hﬁﬁt. oo,
Feet. | Sec.ft. Feet. | Sec-ft.
Mar. 19 | H. K. Barrows......... 43.25 | 7,450 || Apr. 15 A. D. Butterfield. ..... 39. 45 2,210
Mar. 31 | A, D Butterﬁeld 40. 80 4,476 H. K. Barrows......... 39.00 1 575
Apr. 8|..... oo, 41.30 [ 5,510 27 A.D. Butterﬁeld ...... 387 1,165
do ~..| 41.30| 5,585 || May ¢ | H. K. Barrows......... 38,33 740
g,i%() 18| A.D. B tterﬁeld 38.07 355

5
'
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Daily gage height, in feel, of Winooski River near Winooski, Vi., for 1908.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.
38.7 37.6 38.1 34.1 39.56
38.6 37.6 38.3 35.3 39.7
38.6 37.6 38.25 37.3 39.5
38.4 37.7 38.0 37.2 39.5
38.4 37.55 | 38.0 37.4 39.5
38.4 37.5 38.0 37.8 39.45
38.25 | 37.3 38.1 38.55 39.5
38.3 37.3 38.15 39.0 39.4
38.3 36.65 | 38.05 39.4 39.4
38.3 36.5 38.0 40.1 39.4
38.2 37.85 | 38.0 40.0 39.4
38.25 | 38.85| 38.0 39.75 39.3
38.15| 39.656 | 37.95 39.1 39.3
338.1 40.05 | 38.1 39.1 39.1
38.1 40.1 38.05 38.95 39.1
38.1 30.45 | 37.95 38.75 39.1
38.1 38.6 37.9 38.7 39.25
381 | 38.5 | 37.9 38.95 | 40.3
38.1 38.4 37.9 39.4 40.8
38.05 | 38.4 38.0 39.75 40.7
38.0 38.6 38.4 39.7 40.05
37.95 | 38.9 39.3 38.9 39.6
37.9 38.85 | 39.3 3 39.5
37.9 39.0 39.3 39.35
37.85 | 38.9 39.0 39.2
37.75 | 38.5 39.0 39.1
37.7 38.5 39.0 39.25
37.7 38.5 38.85 38.8
37.7 38.4 38.6
37.7 38.2 38.3
377 |eeeeucen 38.3

Monthly discharge of Winooski River near Winooskt, Vi., for 1903.

Discharge in second-feet.
Month.
Maximum. | Minimum. | Mean.

March 18-31. 23, 400 4,020 11,900
LAipﬂ] ....... 7,790 1,030 2,87

ay 1-21. 1,160 305 616
June 12-30.. 3,240 537 1,420
July 1-15, 20-31 . 2,000 305 810
ANZust 1, 2. o e ——————- . 657 420 538
October 7-81. ... e . 3,240 - 970 1,870
November 1-28. ... ...t 4,500 1,300 2,330

Note.—Discharge computed from a rating curve well defined between 350 and 6,000 second-feet. Dis-
charge not applied to gage heights below 38.0 feet.

STEVENS BRANCH OF WINOOSKI RIVER NEAR MONTPELIER, VT.

LocatroNn.—Near highway bridge on' Marvin farm, about one-fourth mile above the
confluence of Stevens Branch with Winooski River and 3 miles from Montpelier.

DRAINAGE AREA.—130 square miles.

RECORDS AvarnABLE.—July b to September 30, 1910.

Gace.—Vertical staff on left bank 60 feet below the bridge; read twice daily by
W. B. Marvin.

DiscaarRGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Channel covered with gravel and alluvium; control
probably permanent throughout period covered by records.

RecuraTIoN.—Disttibution of flow throughout the 24 hours probshly affected by
operation of power plants, Very little storage in the basin.

Accuraoy.—Data insufficient for determination of daily dischavge. Results of
discharge measurements and gage reading twice daily show in a general way the
flow during the perled,
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Discharge measurements of Stevens Branch of Winooski River near Montpelier, Vi.,
during 1910.

[Made by G. M. Brett.)

Date. Gage Dis- Date. Gage | Dis-

height. | charge. height. | charge.

Feet, Sec.-Jt. Feet, Sec.ft.

11158 PR 1.79 7/7 Aug. 10. . oo 1.75 €4
- 1.38 4.3 < TP 1.63 46.2

Daily gage height, in feet; of Stevens Branch of Winooski River near Montpelier, V.,
Jrom July 5 to Sept. 30, 1910.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1.65 1.55 L5 1.5 1.8 1.48 | 1.65 1.55
1.6 1.5 1.45( 1.85 1.65 1.5 1.6 1.5
L5 1.5 1.5 | L.75 1.65 1.45| 1.6 1.6
2.25 L7 1.8 1.35 1.75 1.25| 1.5 1.6
2.25 1.6 1.65 | 1.6 1.85 1.45| 1.45 1.758
2.6 2.9 1.5 1.7 1.75 1.35| 1.55 1.85
1.95 2.5 1.3 1.8 1.75 1.5 145 1.95
1.65 1.9 1.4 1.65 1.66 1.621 1.4 3.15
1.56 1.85 1.45| 1.65 1.55 1.6 1.55 2.35
1,55 1.85 1451 L7 1.5 }2 i gs 1.95

NORTH BRANCH! OF WINOOSKI RIVER AT MONTPELIER, VT,

LocaTioNn.—A short distance below dam of Lane Manufacturing Co. at Montpelier,
about half a mile above the confluence of North Branch with Winooski River.

-DRAINAGE AREA.—T8 square miles (measured on post-route map of Vermont, edition
of 1915).

RECORDS AvATLABLE.—May 15, 1909, to December 31, 1914.

Gage.—Vertical staff attached to stone wall and tree on left bank; read twice daily
by S. A. Luke,

DiscHARGE MEASUREMENTS.—Made from steel highway bridge or by wadiug.

CHANNEL AND coNTROL.—Channel covered with boulders and gravel; somewhat
shifting. Control influenced by backwater from Winooski River at hizh stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 10.3 feet at 4.30 p. m. April 20,
1914 (approximate discharge from extension of rating curve, 4,540 second-feet);
minimum discharge of about 2 second-feet at various times when water held
back by dam,

WINTER FLOW.—Stage-discharge relation usually affected by ice.

ReeuLatioN.—Distribution of flow during the day affected by operation of power
plant above station.

Accuracy.—SBeveral rating curves have been used; apparently impossible to develop
a single rating curve for all stages owing to shifting of channel and varying effect
of backwater from Winooski River. Mean daily stage not determinable from
two gage readingd a day owing to diurnal fluctuatiops caused by operation of
power plants above. Following tables show discharge corresponding to each
gage reading. Comparison of records with records obtained at othe- stations
indicates that the determination of mean monthly flow derived from two gage
readings a day and special computations may be fairly good, except for periods
of high water in Winooski River, when data for this station are uncertain.

1 Somaetimes oalled Worcester Branch,
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Discharge measurements of North Branch of Winooski River at Montpel'=r, Vt., during

1909-1914.
Gage Dis- ‘ - Gage | Dis-
Date. Made by— height. | charge. Date. Made by height. | charge.
1912,
Oct. 12
13 |.
14 [
1913.
Mar. 26
26
Apr. 28
. 1914.
Apr. 21 | T. W, Noreross......... 1.76 126 Apr. 25
21 |..... d0...e..... J|on72 116
Oct. 26 | C.C.Covert............ 2.20 | 201 27
May 15
1911 16
June 20 | G. H. Canfield......... 1.07 28 29
Aug. 6 [..... L [ SO, cereeaann .80 4.9 || July 1
1912,
Feb. 20 | G. H. Canfield......... c1.59 31
Sept. 4 | J. G. Mathers.......... 1.45 70
o Estimated. b Gage height uncertain. ¢ Stage-discharge relation afi~cted by ice.

Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914.

May. June, July. August. September.

Day.
AM|PM|AM|PMAM|PM AM|PM|AM PM

e 10

a Mean flow for 24 hours, éetermined by special computations.
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Turce-daily discharge, in second-feet, of North Branch of Winooski River at Mmtpélier,
Vt., for the years ending Sept. 30, 1909-1914.

October.

November.

December.

January,

February.

March.

AM|P.M

A M. | P.M.

A. M.

P. M.

AM. | P.M

A M. | P.M

A M.

@
B

79

I

8% ¥8EES

s
=
=

Boz musss ae

E3

o Mean flow for 24 hours, determined by special computations.

.
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Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914—Continued.

October. November. December. January. Februa~y. March.
Day.
AM | PM|AM|PM|AMI|PM|AM|PM|AMP.M|AM P M
1910-11.
) PO 30 51 79 96 51 79 115 115
2 490 |....... 64 87 45
;S 205 9| 32 380 40
4o, 205 51 290 260 51
[ J . 40 450 450 45

Day.

September.

LJAM.

P. M.

1910-11.

®

40 |.......
30 30
....... 25
40 30
45 30
51 21

83

.
N
.

sames 8
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Twice-dasly d'wcharge, in second-feet, of North Branch of Winooski River at Mcnipelier,
V., for the years end;,ng Sept. 80, 1909-1914—Continued.

October. November. December. January. February. March.
AM |[PMJAM |PM[AM|PM|AM|PM|AM|PM|AM|P M

Day.

1911-12.

us | 1,280 74| 17| se| 1| sel....... 34
127 's90| 83| 17} 17 23| 4| %5 43
335 447 3| 34| 68 66

mo| 335| 258| 10| 5)....... 17| 43 66
79| 234| 187] 10| 34|77B| 43| 34 54
362] 165| 145 3| 43| 34| | 30 43
1650 210 165 |....... 2| 25| 43 34 43
27| 45| a1z 31 1wl 25| 48l.....)] 25
10| 15| o4 1 1] 17| 43| %0 43
wo| 79| o4 1 1| 25} 17| 25 34
ol 5] 10 1| s4] 95| 25| 25 43
) 43] ‘es 1| @] 25| 8| 54
ol sl 1 1 1| 84| 4| 25 34
187 5| 79|...... 2| 34| $| 25 34
127] 43| 66 3] 25| 34| 66f....... 5
145 ....... 66 1] 84] 34| 54| 300| 234
66| 54 2| 4| 17| 17| o4 127

335! 43| s 3| 54l...... "17| 43 86
3| 5] 17| #@|7iF| 25| 9| 258

234 34| 54 2 3| 10 258 | 187
1,00| 34| 43]....... 10 5| 25| 187| 145
u7| 34| @@} 8 17 ceeense| 127
418 |.......| 34| 34| 54 5| 17 79
o3| 7725 | 34| 34| 4] 10 17| 4B 66
35| 25| 43| o5{ 43l...... 17| 6
a0 17| s8] 10| 43| 17| 48] s 80
us| 10| 4 5] 10| 17| 145 34 6
0| 17| B4{....... 7] 5| 3l 66
7| 17 5| 34] 25| 66]....... 34

842 |....... 17 31 43| 25| 43| e 10
FICT O 3] 5| 95| 4al...]......
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Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914—Continu-d.

October. November. | December. January. Febrrary. March.
Day.
AM|P.M|AM|PM|AM|PM|AM|PM[|AM PM|AM| PM
1912-13.
66 66 79 (-een.-n 66 54 48 145
66 127 25 43 66 48 43 |.......
66 ....... 110 600 362 43 110 66
43 66 66 536 3356 390 258 54
25 79 86 165 145 [.o.e.ns 165 66

54 66 79 258 362 94 110 79 66 ... ... ].......
43 66 127 309 258 165 145 72 66 [.ooooiifonnnnnn
43 | 1,400 666 J....... 145 110 127 54 L5 [ .

April. May. June. July. Augnst. September.

Day.

AM|PM(AM|PM|AM|PM |AM|PM A.M.‘P.M. AM.|P.M.
1912-13.

. sl e6l...... wo| u| 22 8 = 4 4

54| e8] 1277) 94| 14| 18 8 4 8 i

3| s nl w 4 4l ... ‘ 8 8 14

....... 2] 66] 79|...... 4 4 3 4 3

38| 4| 54| 66 4 4 4 32 4 8

221 54| 43| 60...... 8 4 8 4 8

32| 18] 43| 66 g 22 4 Y IO 8

22| 18f|....... 54 8 4 3 4 4 8

32| 54| 48] e 4 4 3 4 4 4

32| 4] 32| 43 al 22l 4 4 4

....... 14| 32| 5| 18] 2 4 4 4 4

2| | 27| @ 8| 2 3 4 4 4

22| 54 54 |....... 8 3 3 4 1

2| s 27| s|77is| a2 2 4l ... 8"

7| 8. 22| 92 a2 3 4 8 8

8| 2| 5 sl 18 3 4 8 6

43| 38( 66 8| 22...... 3 4 6

32| 32| 43 g8l 14 3 4 4 4

3] 2| 3| s 2 4 u 4 4

54| 22| 32l...... 8 8 8 4 4

54 Wl 2 4 8 4 4l 4

127 |onon. .. 14 8 8 4 4 i 2

83| ia| 2 8 8 8 4 8 66

335 14| 2 4 4. 4 8 48

234 14 32 4 4 4 14 8 32

110 4| 43| 18| 43 4 8 4 11

9] 1] 2. 1 4 u 8 8

187 14| 22|77 a3 4 78 R ¢

842 |....... 8| 43, 68 4 14 4 14

234 81 14| 21| 4 s 14 6 14
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Twice-datly discharge, in second-feet, of North Branch of Winooski River at Mantpelier,

Vi., for the years ending Sept. 80, 1909-1914—Continued.

October. November. | December. January. February. March,
Day.
AM|PM.|AM PM|AMPM|AMPM|AMP.M|AM P M
22 32 54 22 66 43 66 (.......
[ 3 22 43 79 48 66 1.......
8 32 32 66 127 43 72 feeennnn
8 22 54 94 9 |...... 48 {o......
8 22 43 79 9 43 i - .-
22 22 38 54 66 54
22 22 32 feee...- 43 43
14 22 38 187 210 38
14 22 43 473 102 38
14 110 127 54 94 43
8 43 66 48
8 43 66 43
22 32 32 66 43
22 54 27 54 1.......
27 *n 22 54 5
14 22 22 22 43
14 32 22 43 32
8 14 22 32 32
....... 4 .22 38 43
54 60 418 335 32
145 66 210 145 |.......
79 110 94 9 32
54 110 72 66 43
32 54 54 79 22
32 283 43 66 27
26 165 210 43 54 32
R 258 187 14 14 22
“ 79 14 54 |.......
43 66 18 54 32
43 66 |....... 14 32
32 60 | .oooofeeeinns 43
April. May. June. July. August. September.
Day.
AM|P.M AM|PM|AM|PM|AM|PM AM|PM AM PM
1913-14 |
) 415 650 530 8 62 25 41 35 4 87 78
2 570 490 490 450 16 62 48 170 |oeeee.. 6 96 70
F: JR R 320 380 . ..... 490 16 35 106 115 6 8 35 55
[ S 205 320 650 490 16 70 55 62 3 16 55 0
[ 182 230 690 570 41 87 55 41 4 35 70 8
[ T 136 205 530 490 35 16 41 25 4 25 |cennnn 48
Teeeiienan 136 136 450 320 {....... 8 20 48 4 25 7 115
- TR 205 350 320 200 8 62 16 62 30 4 115 170
L IR 1,500 | 1,000 290 230 16 35 25 70 |eeenen. 4 78 87
b (1 730 610 {....... 205 16 35 35 70 4 25 55 70
b 5 415 530 182 136 8 41 35 30 3 20 56 70
120 e 715 136 159 62 |....... 20 4 16 70 41
| 1 . 380 490 136 126 4 20 16 62 4 8livaen-n 35
| 7 . 415 490 115 126 |....... 4 16 70 6 25 35 7
b 1 TN 380 570 78 115 8 4 8 35 25 4 25 35
b [ T 570 490 96 62 3 16 4 35 |...... 4 16 30
b i . 380 610 )....... 55 4 16 4 41 4 20 8 30
| £ F 530 | 1,000 62 106 8 4 62 4 4 25 6 25
19l 1,450 | 2,920 48 78 3 1h...... 4 6 25 70 6
| O 4,480 | 4, 35 70 4 3 4 30 4 25 | eeeens 4
b1 3,700 | 1,720 35 62 |....... 3 6 41 4 25 4 20
Py 1,840 690 35 62 4 16 4 25 30 20 4 25
.5 J 6850 610 25 55 3 1 4 30 {eun... 25 6 30
P 610 490 1....... 35 3 70 4 25 25 30 4 41
P P, 650 450 41 78 4 16 41 4 8 30 4 30
. | S, 490 490 35 62 4 70 |eeeee-. 4 12 25 55 25
P 1 . 610 690 35 62 3 4 4 25 4 25 |....... 41
P T, 955 910 25 48 1ae.. .. 4 4 20 6 25 48 70
200 il 1,150 | 1,400 25 62 4 60 3 48 25 78 55 70
b {1 1,200 { 1,350 16 16 4 48 25 30 [.e.... 162 30 48
3 A P ORI R - 71 P P 4 20 205 b3 Tl R SO
!

78175°—wsp 424—17——35
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Twice-daily discharge, in second-feet, of North Branch of Winooski River at Montpelier,
Vt., for the years ending Sept. 30, 1909-1914—Continued.

October. | November.| December. October. | November. | December,
Day. Day.

AM | PMAM|PMIAM|PM A M. | P M, AN, |P.M[AM.|P.M.

62 70 30 30 78 136 6 48 | 177 | 650 55 62

35 48 25 42 | 182 205 62| 365 | 32)| 218 62 48

30 42 25 25| 230 218 205 | 159 93| 106 78 48

20 20 25 351 159 125 70 70 62 78 62 48

20 62 20 35 96 87 78 87 ” 87 62 62

6 62 25 35 48 48 70 62 ™ 70 48 48

4 30 30 30 42 55 42 70 kp] 62 48 41

6 62 [...... 35 55 48 35 48 42 30 78 115

20 35 42 48 42 55 35 35 62 55 62 96

42 8 42 42 48 55 25 25 4 62 62 55

| b 4 4 30 35 35 48 25 48 55 62 78 96
120 ........ 4 6 25 35 78 35 25 30| 133 | 335 96 78,

) & 6 30 25 35 25 30 20 35| 182 182 96 136

14, ....... 4 35 30 48 35 42 30 48 62 115 48 96

| F . 4 55 42 42 35 55 8 30 62| 115 48 96

20 25 e 41 115

onds to gage readings at about 6.50 a. m. and 4.30 p m.; on Sundays

NotE.—Discharge given corresg
usually one reading between 2 an

5p.m. Determination of discharge above 600 second-feet uncertain,

Monthly discharge of North Branch of Winooski River t.lt Montpelier, Vi., for the years
ending Sept. 30, 1909-1914.

[Drainage area, 78 square miles.]

Discharge in Discharge n
second-feet. | Run-off second-feet. Run-off
(depthin - (depthin
Month. inches on t:acgu Month, inches on ?acgl,"
Per |drainage y- Per | drainage y.
Mean. | square | areu.) Mean. | square | area.)
mile. : m'le.
1910-11.
3.46 2.19 | B. 0.52 | C.
7 .81 | B. .30 C.
331 .38 | C. .74 ]C.
. 336 .39 | C.
.478 .53 | C. 21.78
.474 .55 C. 2.38 | C.
. 743 .83 | B, 1.84 | B.
. 442 51| C. 5.15 | D.
. 866 1.00 | D. 1.63 | D.
. 641 .67 | D. .83 | D.
7.22 8.32 | D. 240} D,
3.63 4.05 | B. 10.15 | D.
2.60 3.00 | B. 4.36 1 C.
1.8 2.04 | B. 1.82 | B.
. 479 .56 | C. 281 C.
.Al5 .| C. .49 | C.
1.13 1.26 | B. 1.14|C.
The year...| 136 1,74 23. 49 The year. .| 192 2. 46 33.47
1910-11. 1012-13.
3 21 1.40 | B. October......... 17 2.19 2.52 | C.
1.47 1.64 | B. November....... 168 2,15 2.40 | B.
1.09 1.26 | B. December....... 120 1. 54 1.78 | B.
1.47 1.70| D. January......... 200 2.56 2.95| B.
.513 .53 | D. TFebruary........ a75 . 961 1.00 | D.
1.03 1.19 | D. March........... @ 500 6.41 7.39 1 D.
8.81 9.83 | C. April............ 254 3.26 3.64 | C.
1.78 2.05| B. 2 110 1.1 1.63 ] B.
. 556 .62 C. June............ 40.7 . 522 .58 | C.

¢ Discharge estimated by comparison with near-by drainage basirs,
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Monthly discharge of North Branch of Winooski River ai Montpelier, Vi., for the years
ending Sept. 30, 1909-1914—Continued.

Discharge in Dischargein
second-feet. | Run-off second-feet. | Run-off
(depthin (depthin
Month. inches on %:cm- Month. : inches on %’g‘"
. Per | drainage Y. M Per drau‘a§e -
ean. | Square % ean. | square | are»
mile. mile.

1912—13 1913-14.

............. 15.2 | 0.195 0.22| D, il.... 852 10.9 12.16 | D.
Au 1 SO, 6.1 .078 .09 | D 188 2.41 2781 D.
September. ..... 8.7 112 121D 20.2 . 259 .29 ) C.

32.4 .415 481 C,
Theyear..| 140 | 179 24.32 2.4 .313 .381cC.
46.8 . 600 .671C.
1913—14
......... 47.0 . 603 70} C. The year..| 129 1.65 22.37
'\Iovembcr 58.0 . 744 B. =
December. .| 586 751 87| B. 1914
lanuary... .| 835.0 449 521 C, October......... 44.8 .57 .66 | C.
Febrnary........| 30,0 . 385 .40 1 D, November....... 79.2| 102 114 | B.
March........... 2156 2,00 2.31| D. December....... 75.7 .963 1.11 | B.

@ Discharge estimated by comparison with near-by drainage basins.
o
DOG RIVER AT NORTHFIELD, VT.

Location.—At highway bridge near Norwich University campus in Northfield.
Union Brook joins Dog River a short distance below the station.

DRAINAGE AREA.—47 square miles' (surveys of Norwich University students).

REcorps avaiLaBLE.—May 14, 1906, to September 30, 1916. Records fromr May 14,
1909, to August 22, 1910, at lower highway bridge. August 23, 1910, to date at
the present site.

Gaars.—Gurley 7-day water-stage recorder installed October 8, 1914. Gag> heights
referred togage datum by means of a hook gage inside well. An out+ide staff
gage is used for auxiliary readings. Records prior to October 8, 1914, based on
two readings a day of staff gage.

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND cONTROL.—Channel is composed of gravel and alluvium; shifts
slightly.

EXTREMES OF DISCHARGE.—1910-1916: Maximum stage recorded at present site,
8.5 feet March 25, 1913 (discharge, 3,400 second-feet); minimum stege, 0.60
foot September 10-11, 1913 (discha.rge, 3.0 second-feet). At the lovrer gage,
1909-10, there was practically zero flow at various times due to holding back
of water by dam above gage. _

WiNTeER FLow.—Stage-discharge relation occasionally affected by ice; discharge
determined from gage heights, discharge measurements, and weather records.
RecuraTioNn.—A study of the discharge records indicates that a storage of £7,000,000
cubic feet might be required to insure a continuous flow 23.5 second-feet or 0.5
second-foot per square mile at Northfield for 90 per cent of the time during a
year of extremely low flow; a storage of 45,000,000 cubic feet would probably
insure this rate of flow for 90 per cent of the time during the average year. Opera-
tion of a small power plant above the station affects the distributio~ of flow

throughout the day, but the range of fluctuation is not great.

Accuracy.—Results good.

CooreraTiON.—Water-stage recorder maintained and some discharge measurements
made by students of Norwich University under the direction of the professor of
civil engineering.

1 At lower highway bridge, 57 square miles.
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Discharge measurements of Dog River at Northfield, V., during the years ending Sept. 30,

1909-1916.
Gage | Dis- _ Gage | Dis-
Date. Made by— height. | charge. || D2te- Made by. height. | charge.
1909, Feet. | Secft. 1914, 5 Feet. | Sec.-ft.
May 14 | D.M. Wood...........| ©3.28 133 Nov. 21 { A. E. Winslow and
19 | Norwich  University student..............I 143 27.7
students............. a3.58 180 Dec. 5| Norwich University
19]..... do..oiiiiiiiiiaa. 53 164 students............. 1.76 46.7
27 §..... L 1.88 88.6 [: 3 OO s L Y, 174 46.4
28| D.M. Wood........... a3.29 127
June 24 |..... d0.ecianiaeenee. ] 22,76 4.5 1915. . .
24 1..... [« [ T 118 22 Jan. 16 | Norwich  University
July 21 |..... [ o T, 22.71 40.1 students............. 1.53 38.2
21 f..... L T+ T ceeed) @2,02 514 || Feb. 1(35
1910, 20
Mar, C. 8. Carleton..........| 3.92| 419 25
Aug. 9| G.M. Brett............ 1.03 12.9 27 .
24 |..... do........ ceveaneas  LOO 12.0 || Mar. 6 o
May 4| R.S.Barnes........... 1.97 68.3
1911. June 8| C. H. Pierce........... 1.10 14.6
June 19 | G. H. Canfield.........| 100 12.0
Oct. 16 | Knowlton and George..] 1.40 28.7
1912, 2 |..... L« (1 S, 1.18 15.9
Sept. 13 | J. G. Mathers..........| 128 29.0 || Nov. 6..... do.......... . 112 17.1
] 15| G. F, Adams.. ... 120 18.3
1913. 15 |..... do.......... J 1.35 21.4
Mar, 27 | R. 8. Barnes...........{| 7.50]| 2,520 15| R.C. Knowlton ....... 1.35 25.3
27 |..... d0.neecrncuennnaned  7.00 1,960 20 | Knowlton and George..| 1.91 71
Apr, 28 |..... 0nseneeecmanenees| 1.93 90 2 J..... 0cicsannancannas 1.86 64
Sept. 14 | G. H. Canfield......... .70 3.7{| Dec. 4|..... [+ [ T, ceess| 129 22.2
1914. 1916.
Apr. 26 | R. 8. Barnes........... 3.62 364 Feb. 14 34.4
July 17| C. S. DeGolyer......... 1.06 14.5 || Mar. 21 38
Oct. 9| C. H. Pierce........... 0.94 7.6 || Apr. 6 252
Nov. 21 | C. 8. DeGolyer......... 1.46 26.2

e (Gage height referred to lower gage.
b Discharge estimated. Zero flow at gage height 2.0 feet.
¢ Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Dog River at Northfield, Vi., for the years ending Sept.
30, 1909-1916.

Day. | May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
1909. 1909.
....... 103 16 2 8| 16....... 260 84 14 24 5
159 14 14 10§ 17....... 218 56 24 23 6
123 31 14 7 18....--. 220 61 13 39 5
96 26 9 7| 19....... 190 40 19 16 4
284 7 10 6 2....... 226 18 18 6 5
278 15 14 14 204 24 15 3 5
127 12 22 5 156 23 10 4 5
156 7 3 9 160 60 15 3 7
135 15 8 8 148 18 14 9 22
93 12 12 6 129 18 3 22 10
100 12 9 6 98! 22 16 12 2
76 16 10 5 74 31 1 13 4
63 16 2 7 156 18 13 12 71
97 15 2 5 156 16 15 4 52
72 14 0 7 148 14 14 16 32
141 feaeeeen 10 - N O,
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Daily discharge, in second-feet, of Dog River ai Northfield, Vt., for the years ending Sept.
30, 1909—-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Au7. | Sept.

29 |....... 9 15
45 | ... 9 20
25 |....... 8 20
18 |oaoeuet 8 40
20 1....... 1 60
22 |ieuenes 10 94
b P 9 48
14 ....... 7 40
........... . [ PO

33 30 56 |....... PP - - 87 203 |....... 9 9 12
51 55 8 7 10
33 10 6 12
32 8 6 11
30 9 5 8
28 8 5 25
25 12 8 12
25 7 5 12
25 7 5 25
33 45 |....... [P PN I vees| 156 70 [....... 6 5 24
30 440 ... R RN [ P 177 8 10 19
26 . 163 5 9 19
25 . 332 5 6 14
23 o312 5 6 12
23 b2 2 PO F ceseeen]aaeeena] 647 6 6 16
25 [ 1 PR P N BT 353 5 6 37
23 239 7 4 36
22 192 14 6 22
20 146 8 9 9
18 99 7 7 15
18 239 35 18 6 6 9
17 215 31 12 6 5 28
28 207 28 11 5 5 22
31 256 24 12 7 4 15
24 239 28 10 13 5 13
26 256 25 13 10 8 20
35 274 25 14 10 5 19
44 256 24 12 8 18 19
35 240 24 1 483 67 18
31 223 20 12 16 23 30
b1 L PP P PR P F ) 15 0....... 1 121......
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Daily discharge, in second-feet, of Dog River at Norihfield, Vi., for the years ending Sept.
30, 1909-1916—Continued.

g&* v ik e B R R G0 OO0 R sl i O R

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1911-12.

192 92 419 7 8 10

123 a 223 12 9 31

9 78 223 14 19 20

84 Kt 184 12 13 16

231 68 156 10 10 16

682 111 130 6 13 17

1,320 105 136 13 8 14

718 86 111 12 9 12

312 84 84 10 8 10

274 82 79 9 10 9

239 69 90 16 13 15

274 63 81 12 18 17

312 69 76 11 10 10

293 89 62 13 15 11

443 (5] 50 12 13 10

1,030 94 53 9 10 69

553 274 52 7 10 28

419 177 44 8 10 18

419 130 41 25 12 20

274 136 37 12 11 41

27 496 33 16 8 94

239 256 30 43 8 47

353 223 27 20 10 33

223 17 24 11 9 30

215 142 23 12 9 25

192 123 23 10 12 2t

192 111 21 9 28 27

149 86 19 8 13 19

130 156 17 8 10 21

105 443 16 8 10 48

....... 419 |....... 10 10 [-eenenn
71 59 99 18 215 88 99 10 7
67 52 35 24 177 81 88 9 7
223 130 39 15 149 7 82 10 6
136 130 46 18 312 68 94 8 8
105 g 46 18 443 73 79 10 8
163 30 33 13 293 62 70 8 9
136 123 35 15 215 52 87 8 6
111 24 31 15 177 52 61 15 5
82 31 30 50 142 57 57 23 5
86 35 30 239 177 50 48 28 5
79 44 25 77 177 49 35 19 5
55 312 25 117 163 46 24 10 4
57 94 25 65 156 43 35 15 4
55 77 25 (1,390 163 49 34 12 6
59 77 25 647 163 41 24 10 5
59 72 20 256 130 57 33 8 5
52 184 20 57 136 52 35 8 4
50 256 20 88 130 48 41 6 7
111 223 20 256 | . 170 47 35 8 5
72 149 20 419 136 40 30 7 4
48 443 62 312 123 38 25 7 4
52 156 111 149 123 82 23 6 5
46 111 65 177 136 136 25 6 7

39 156 31 396 136 177 23 8 4 7

35 99 25 838 123 111 17 9 4 5

39 117 99 13 12 4 4

39 111 7 19 5 8 5

39 u 111 13 30 5 5

37 99 274 12 24 5 4

47 92 156 12 12 5 4

3 D 67 l......0 105 creeees 123 1....... 9 ' RO
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Daily discharge, in second-feet, of Dog River at Northfield, Vi., for the yegrs ending Sept.

30, 1909-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Avg. |Sept.
1913-14.
82 215 496 39 30 12 185
99 223 353 30| 28 1¢ 14
77 192 353 48| 4 12 23
71 223 312 62| 28 &2 26
68 163 312 72| 53 7.9 14
77 62 293 39| 4 7.7 13
67 149 231 39| 35 7.3 12
57 312 200 40 24 8.9 18
56 312 185 391 24 7.6 14
57 443 156 31| 24 7.6 12
55 419 142 241 24 7.2 14
62 583 123 18 21 78 11
62 231 142 18 18 &7 9.8
57 274 136 181 13 &.2 8.8
53 312 123 15| 10 7.9 11
62 239 11t 23] 156 £.0 9.3
94 293 99 28) 34 £.6 7.2
m 419 92 19| 65 .8 8.3
82 | 1,850 88 18| 26 1 7.2
75 | 2,010 81 31} 17 .6 7.0
142 756 78 19| 14 26 7.0
86 496 72 17] 12 20 6.0
67 | 396 67 121 15 1 5.0
62 396 57 91 21 7.8 11
62 583 55 15| 16 u 12
49 682 57 9| 11 €.8 11
312 396 49 1 9.9 €1 14
177 443 44 10 8.5 €.3 14
223 838 39 21| 12 37 18
192 496 41 28| 26 55 17
215 |--..... 38 [---ennn 17 26 f.......
178 5 71 221 53 48 22
149 80 90 20| 80 125 20
112 69 78 19| 58 61 20
110 72 69 19| 67 4¢ 18
103 91 62 17 | 58 6€ 18
96 93 58 14| 49 51 17
86 100 54 141 35 4 18
81 206 83 16 | 190 48 20
78 213 71 14 | 265 7€ 18
70 505 58 12 | 118 5€ 18
70 695 51 16| 79 44 16
58 630 47 36| 61 3 12
58 308 59 26| 82 41 12
58 215 56 211115 3€ 13
51 185 46 18| 81 37 13
51 166 42 251 59 3¢ 12
47 146 45|, 62 54 48 12
42 128 48 53 | 58 34 11
38 121 44 38| 54 2¢ 12
41 106 40 47 64 2 14
47 87 37 31| 48 20 23
44 81 37 25| b1 34 25
51 75 34 21| 51 7€ 17
74 80 31 20 43 40 16
99 74 29 20| 41 53 14
125 78 36 16| 39 4c 15
81 69 42 18| 36 31 20
80 62 35 241 30 28 15
70 61 30 171 42 24 4
53 64 26 16| 31 2% 13
62 1....... 24 ... 27 2 ... .
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Daily discharge, in second-feet, of Dog River at Northfield, Vt., for the years ending Sept.
30, 1909-1916—Continued.

\
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J-ly. | Aug. |Sept.
1915-16.
13 19 32 581 308( 140/ 505| 125 69 48 26 13
16 19 27 54 168 133 §05 107 53 43 24 15
22 1w 27 51 136 125 286 102 56 55 21 15
18 16 24 47 102 110 224 107 124 64 21 12
2 17 24 53 88 90 | 206 84 88 65 19 13
29 18 25 159 76 78 217 76 92 46 21 14
22 17 25 103 56 67 215 71 69 39 19 14
21 16 22 72 53 62 183 72 87 19 13
16 17 18 57 55 58| 178 71| 118 39 32 12
13 17 17 58 48 58 167 60 144 14 30 1
13 15 18 47 45 58 190 60 173 37 22 11
13| 16 14 38 46 53 217 50 133 47 20 10
13 16 15 38 44 g() 217 48 93 60 20 9
L) 15 16 33 43 9 208 49 72 50 18 9
47 22 18 33 44 38 215 45 62 36 17 27
2 29 18 34 44 35 245 73 78 31 15 24
20 20 17 31 44 34 276 405 149 29 14 18
18 18 27 38 32, 255 368 138 26 15 1
19 20 45 29 33 34 217 195 18 23 15 1
20 85 36 33 31 34 194 154 170 22 14 13
18 39 30 52 31 37 187 133 119 23 13 12
17 33 27 93 30 36 215 127 99 57 13 12
16 27 27 190 29 31 355 118 84 93 14 16
16 25 116 27 33 7 102 75 45 14 16
16 22 27 96 45 36| 245 83 75 39 13 4
16 22 141 217 392 44 211 72 72 34 12 12
18 22 115 445 226 76 180 62 4 49 17 12
17 25 97 650 190 152 160 57 121 42 18 n
4 28 76 265 165 245 144 72 32 22 1
17 44 60 195 |....... 392 141 72 58 30 1 42
20 |....nee 44 197 1..oee 430 |....... 104 |....... 28 M.

NortE.—Discharge May 14 to Dec. 31, 1909, determined from special computations ¥ = using an approxi-
mate rating curve when applicable, but taking account of conditions of regulation an records of precipi-
tation. Discharge May 18, 27-30, June 9, Sept. 20-27, Oct. 6, 18, 29,and Nov. 10, 13, 20~2". 1910; Apr. 9,19, 26,
29,and May 1, 2,19-21,30,1911; and Apr. 16, May 29, July 25, 1915, estimated by interpnlation and compari-
son. Discharge Dec. 12-25, 1909; Jan, 7 to Mar. 15, 1912; Feb. 9-20, 1913; Jan. 11 to Feb. 28,1914; Dec. 20,
1914, to Jan. 15, 1915; Jan. 30 to Feb. 5, 1915; and .T'a.n 9-20, Feb. 5-25,and Mar. 2-20, 1916, 5lurmg which
periods stage-discharge relation was affected by ice, ascertained by means of gage heights, discharge meas-
urements, and weather records.

Monihly discharge of Dog River at Northfield, V., for the years ending Sept. 30, 1909-1916.

[Drainage area, o 47 square miles:]

Di in second-feet.
ischarge in second-feet. (dRm%f f_f
() m
Month. P Inches on [4CCU-
Masimum. | Minimum. | Mean. | square | drainage |™¢%:
. a3 . . ol S area,).
260 74|, 164 2.88 1.93 | B.
284 14 82e2 1.44 1.61 | B.
31 3 14.6 .256 .30 | C.
39 0 11.1 198 .22 | D.
71 2 1.5 .202 23 | D,

- October 40 4 11.8 207 24 C.
November. 48 41- 19.7 .346 .39 | B.
December. ... 32 4 20.0 . 351 .40 | C,
March 17-24 274 43 146 2.56 .76 | B.
April 8-30 , 333 55 110 1.93 1.65 | B.

Y- 325 31 99.3 1.74 2.01 | B.
June..... 285 1 98.6 1.73 1.93 | B.
August 23-31. 11 7 8.8 .187 .06 |.C.
September 94 8 25.9 . 557 .61 § B.

a 57 square miles from May 14, 1809, to August 22, 1910,
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Monthly discharge of Dog River at

Northfield, Vt.,
1916—Continue
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dfar the years ending Sept. 30, 1909-

D in second-feet.
ischarge in secon: (dRemf -
th in
Month, Per incﬁes on ;\a%cyl'l.
Maximum, | Minimum. | Mean. | square | draintee
mile, area).
1910-11.

28.0 0.596 0.69 | B.
42.3 . 900 1.00 | B.
219 4.66 5.20 | B.
67.1 1.43 1.651 B.
223.5 .500 56 C.
9.5 .202 .23 | B.
9.3 .198 .23 1 B,
18.1 .385 .43 | B.
62.1 1.32 1.52 | A,
58.7 1.25 1.40 | A.
80.3 1.71 1.97 | A,
245.0 .957 1.10 | D.
a37.5 .798 .8 | D,
a58.6 1.25 1.44 | C.
345 7.34 8.19 | A,
151 3.21 3.70 | A.
85.5 1.82 2.03 | A.
12.7 270 .31 B,
11.5 .245 .28 { B.
25.3 .538 .60 | B.

80.8 1.72 22 40

. 1912-13.

October...._ ... ... ..coeiiiiiaio. 838 14 72.6 1.54 1.78 | A.
November.. 332 57 103 2.19 2.44 | A,
December. 223 35 76.0 1.62 1.87 | A,
443 24 116 2.47 2.85 | A,
111 15 35.5 755 .79 1 C.
2,100 13 311 6.62 7.63 { A,
443 92 166 3.53 3.94 | A,
274 38 81.5 1.73 1.99 | A,
99 12 41.8 .889 .99 | B,
30 5.0 11.6 .247 281 C.
9 4.0 5.5 117 .13 [ C.
48 3 6.4 .136 A5 C.

2,100 3.0 86.0 1.83 2°.84
156 4.0 41.4 .881 1.02 | B,
177 35 69.9 1.49 1.66 | A,
136 31 64.7 1.38 1.59 | A,
48 15 25.5 .543 .63 | D.
35 15 23.2 .489 .51 | D.
312 49 97.1 2.06 2.38 | A.
2,010 62 480 10.2 1'.38 | B.
496 38 149 3.17 3.66 | A.
72 9.0 26.7 .568 .63 [ A.
65 8.5 23.8 .506 58 A,
85 6.7 12.7 270 .31 | C.
26 5.0 12.3 .262 .29 | C.

2,010 4.0 85.4 1.82 2'.64
31 8.1 14.1 .300 351 C.
149 12 30.5 .649 7210,
74 18 26.7 . 568 .65 | C.
226 22 5729 1.23 1.42 | C.
1,450 26 13 2.77 2.88 | B.
178 38 76.2 1.62 1.87 | A.
695 61 164 3.49 3.80 | A,
20 24 49.5 1.05 1.21 | A,
62 12 23. .509 571 AL
265 27 68.4 1.46 1.68 ) A,
125 22 44.5 047 1.60 | A,
.25 11 16.3 347 .39 | AL

1, 450 8.1 58.0 1.23 19.72

a Estimated by comparison with records of streams in near-by drainage basins. See also footnote to

daily discharge table.
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Monthly discharge of Dog River at Northfield, Vt.,
1916—Continue

SURFACE WATERS OF VERMONT.

dfor the years ending Sept. 30, 1909-

D! in -feet.
ischarge in gecond-feet (dRsuIE'lf ?n
Month, Inches on |Accu-
. Per drainage |T2CY-
Maximum. | Minimum. | Mean. | square mg‘a%g
mile. °
1915-16.
[81170)17 S, 47 13 18.8 0.400 0.46 | A.
November. 55 15 22.9 487 54 AL
mber. . 141 14 36.5 777 .90 [ A,
January.... 650 27 115 2.45 2.82 | B.
February 392 27 90.9 1.93 2.08 | B.
rch.... 430 31 92.2 1.96 2.26 | B.
APrflo oo 505 141 235 5.00 5.58 | A,
Yeoen 405 45 107 2.28 2.63 | C.
June. 173 53 96.9 2.06 2.30 | C.
July.... a3 22 42.4 .902 1.04 | A,
August... 32 12 18.3 .38¢ .45 1 B.
September............. e 42 9 14.7 .313 .35 1 B.
The year.....coeevmaiauainnnennnss 650 9 73.9 1.57 21.41

Days of deficiency in discharge of Dog River at Northfield, Vi., during the years ending
Sept. 30, 1913-1916.

Theoret- Days of deficiency in discharge.
ical
Discharge
in second- 32?3;
feet. | per foot | 1912-13 | 1913-14 | 1914-15 | 1915-16
of fall.
4.0 0.46 3
6.0 .68 48
8.0 9 61
10 11 75
15 L7 89
2 2.2 1i4
25 2.8 135
30 3.4 146
40 18 173
50 5.7 191
60 6.8 212 241 272 239
80 9.1 249 290 300 271
100 114 275 305 398 284
125 14.2 207 312.| 338 300
150 17.0 317 320 347 314
200 2.7 336 328
250 2.4 342 337
300 34.1 348 340
400 45.5 355 351
500 56.8 359 358
600 68.2 360 360
800 90.9 361 362
1,000 114 363 363
1,500 171 364 364
2,000 227 - 364 364
2,500 o 284 365 365

Note.—The above table gives the theoretical horsepower Eer foot of fall that may be developed at different

rates of discharge, and shows the number of days on whic

were respectivel

the discharge and corresnonding horsepower
y less than the amounts given in the columns for discharge and horsepower. In using

this table, allowance should be made for the various losses, the principal ones being tve wheel loss, which
may be as large as 20 per cent, and the head loss, which may be as large as 5 per cent.
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DOG RIVER NEAR MONTPELIER, VT.

Locarion.—At covered wooden highway bridge about half a mile above mouth of river
and 1 mile from Montpelier.

DRAINAGE AREA.—88 square miles,

REcorps avaLaBLE.—July 6 to October 31, 1910.

Gaee.—Vertical staff on downstream end of right abutment; read twice daily by
Katherine Berry.

DiscraRGE MEASUREMENTS.—Made by wading about 100 feet below gage.

CHANNEL AND CONTROL.—Channel covered with gravel and alluvial deposits; control
probably somewhat shifting,

ExTrREMES OF sTAGE.—Maximum stage recorded during the period, 8.5 feet at
6 a. m. July 8 and 10.25 a. m. September 29; minimum stage, 1.05 fext at 6.15
p. m. August 28.

Reguration.—The operation of several power plants above the station seriously
affects the distribution of flow during low-water periods.

Accuracy.—Data insufficient for determination of daily discharge. Results of dis-
charge measurements and morning and evening gage readings are given in the

following tables.
Discharge measurements of Dog River near Moﬁtpelier, Vt., during 1919.

. Gage Dis- _ Gage | Dis-
Date. Made by height, | charge, | Date- Made by heiaggut. charge.
Feet. | Secwft. . | Sec.-ft.
July 6| G. M. Brett............ 1. 65 36.5 || Aug. 10 142 12.2
24 | Brett and Butterfield. . 1.42 14.7 11 159 28.2

Twice-daily gage height, in feet, of Dog River near Montpelier, Vi., for 1910.
. July. August. September. October.
Day. -

AM|PM|AM|PM|AM|PM|AM|PM
1 1.35 1.3 1.2 1.2 1.75 1.75
2 1.45 1.45 L45 1.55 1.75 1.75
3 1.45 1.45 1.3 1.2 1.85 1.8
4 1.45 75 1.15 1.15 L9 185
5 2.1 eeennene 1.25 1.45 L7 1.75
Y .| 1.65 1.6 2.0 1.7 1.65 1.65 L75 1.7
R .| 1.65 L7 1.7 1.5 1.65 1.85 L7 1.65
- 2 .| ¢1.65 2. 65 1.4 15 1. 45 145 1.65 1.65
L P 1.85 L5 1.4 1. 45 15 L5 165 1.65
Y 1.45 1.55 L7 1. 55 1.45 1.5 L8 1.85
B RSP 52,6 2.0 1.4 1.4 L5 1.5 2.0 2.0
.- 1.65 1.6 1.4 1.4 1.5 1.5 L75 L7
1. 55 L5 1.4 1.4 1.45 L5 L75 1.85

1.45 1.45 1.4 L4 1.65 1.65 2.0 2.0

1.65 L6 1.4 14 L5 L5 2.0 2.0

1.7 1.6 1.4 1.4 1.5 L5 2.1 2.0

1.45 L4 1.4 14 L5 L5 1.85 1.8

1.45 145 1.4 14 L5 1.5 175 1.7
1.5 1.65 1.6 1.6 2.0 2.0 17 1.75
175 L7 L4 L4 1.65 1.65 18 1.75
1.65 1.65 115 115 L5 L5 1.65 1.65

1.45 L5 1.1 1.15 L6 L6 165 1.8
1.55 L5 L1 L1 L.75 16 L7 1.65

1.4 1.45 L1 L1 L5 1.5 1.65 15

L35 L3 1.05 1.25 2.0 L7 1.55 L5
1.5 1.45 1.45 145 L6 16 15 1.45
1.65 1.6 115 1.15 16 L5 1.45 1.45

1.7 1.65 L1 1.05 15 1.5 15 1.5

1.55 L5 1.2 L2 3.5 2.8 L5 1.5

1.6 1.5 1.15 L1 2.0 2.2 1.65 1.7

1. 55 1.45 1.05 b U 1: 20 ORI SO 1.75 L7 .
o (Gage height, 3.5 feet at 6 2. m. b Gage height, 3.1 feet at 6 2. m.

Nore.~—Gage read at about 10a. m. and 6 p. m.
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MAD RIVER NEAR MORETOWN, VT.

Location.—At covered wooden highway bridge known locally as Armstrong’s Bridge,
about 3 miles from Moretown on the road to Middlesex, and 4 riles above the
mouth of the river,

DRrAINAGE AREA.—153 square miles.

REecorDs avAmaBLE.—July 6 to November 6, 1910.

Gage.—Vertical staff on downstream end of left abutment; read twice daily by
Harvey Prescott.

Di1scHARGE MEASUREMENTS.—Made by wading about 1,000 feet below the gage.

CHANNEL AND coNTROL.—Channel covered with gravel and alluviun; control prob-
ably permanent throughout period covered by records.

EXTREMES OF DISCHARGE.—Maximum gage height recorded during the period, 5.6
feet at 11 a. m. November 5 (discharge not determined); minimum gage height,
1.48 feet at time of discharge measurement on August 28.

REecurATION.—Distribution of flow probably affected by operation of mills at More-
téwn. ’

Accuracy.—Daily discharge not computed, as it is not known how nearly the average
of two gage readings a day represents the mean daily stage, but as the time of
gage reading varied considerably on different days it is thought that monthly
discharge obtained from the twice-daily readings may be fairly gnod.

Discharge measurements of Mad River near Moretown, Vi., during 1910.

b | waona— G B | e | e |0 B

3 Sec.g’t‘ Feet. | Sec.-ft.
July 6| G. M. Brett............ 1.7 49.7 | Aug. 22| G. M. Brett.....c.....- 1.60 20.1
Aug. g ..... L T P 1.92 gg 28 | A. D. Butlerfield...... 1.48 13.6
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Twice-daily discharge, in second-feet, of Mad River near Moretown, Vi., for 1910.

July. August. September. October. Norrember.
Day.
AM|{PM|AMIPM|{AM|P.M|AM|P. M |A M |P M
S AL

30 25 14 25 30 30
37 20 16 20 37 30
20 25° 14 25 30 30
73 84 25 25 30 30
44 37 30 300 30
37 30 370 25
30 30 215 62 25
30 30 37 37 30
30 30 30 30 30
37 30 20 25 30
97 73 25 30 30
73 53 16 20 20
44 44 14 30 25
44 37 14 44 25| -
30 30 24 25 30
30 30 16 30 30
30 30 17 30 30
25 37 20 30 610
30 30 20 30 140
25 30 20 37 62
25 25 25 37 30
25 22 25 37 39
22 30 30 37 30
17 30 25 30 25
16 30 25 30 25 |
14 30 30 30 30
16 25 30 25 25
17 25 30 25 25
16 20 25 20 30
17 22 25 20 25
16 b5 i PO 25

@ Discharge estimated.
Nore.—Discharge determined from a rating curve fairly well defined between 10 and 75 second-feet.
Time of gage reading irregular, varying from 3 a. m. to noon for morning readings, and from 2 p. m. to

8p. m. for afternoon readings. = Discharge Segg 5p. m. to Sept. 7a. m. and Oct. 18 estimated from exten-
sion of rating curve. Gage heights Nov. 5-6 beyond range of rating curve; discharge not estimated.

Monthly discharge of Mad River near Moretown, Vi., for 1910.

[Drainage are, 153 square miles.]

Discharge in sec-
ord-feet. Run-oft
( degth in | Ac-
Month. inches on | cur-
Per drainave | acy.
Mean. square area)
mile.
July 6-31 39.2 0.256 0251 D.
August.. 32.5 .212 .24 | D.
September 44.5 .201 .32 | D.
October. 51.2 .335 .39 | D.
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SURFACE WATERS OF VERMONT.

WATERBURY! RIVER NEAR WATERBURY, VT.

LocarioN.—Near the covered wooden highway bridge known lo-ally as Barbers

Bridge, about 3} miles from Waterbury on the road to Stowe.
DRAINAGE AREA.—112 square miles,
RECORDS AVAILABLE.—July 7 to October 31, 1910.
Gaae.—Vertical staff on right bank about 75 feet below bridge.
DiscHARGE MEASUREMENTS.—Made by wading about 100 feet above bridge.
CHANNEL AND cONTROL.—Channel covered with gravel and aluvium; control prob-

ably permanent during period covered by records.
EXTREMES OF STAGE.—Maximum stage recorded, 6.5 feet at 7 a. m. August 6; mini-

mum stage, 4.08 feet at 12 noon July 16.
RecuraTION.—Flow affected by the operation of several mills above the gage.
Accuracy.—Data insufficient for determination of discharge.

Discharge measurements cf Waterbury River near Waterbury, Vt., during 1910.

Gage Dis- - Gage | Dis-

Date. Made by— height. | charge. || Date- Made by height. | charge.

Feel. | SecHt. Feet. | Sec.ft.

July 7| G.M. Brett............ 4.32 52 || Aug. 17 | A. D. Butterfield......| 4.42 64

15 |..... Ouveoonecacnacanan 4.24
Gage hetght, in feet, of Waterbury River near Waterbury, Vt., for 1910.
July. August. September. October.
Day.

AM.| M. (PM.|AM| M. |PM|AM| M. |[PM|AM| M. |[P.M

4.481 4.45| 4.42| 4.28 4.20| 500 |....... 5.10
4.48] 4.46| 4.45| 4.18 4.121 5.50)....... 5.28
4.381 4.351 4.42| 4.80 4.25] 5.00|....... 4.90

4.50| 4.88( 5.12 4.50{. 4.421 4.82(....... 4.7
550 | 5.12| 5.171 4.35 4.80 | 4.65|....... 4.62
Y [ [ A 6.50| 6.20 | 6.23! 5.30 58| 470 ....... 4.80
PP PR 4.32| 4.30( 6.00| 5.90| 5.60| 5.60 520 5.00....... 5.10
. S 4.40 | 4.50) 4.35( 500 4.97( 4.88{( 4.80 (. 4.78 500 (....... 4.88
L 4.30 ) 4.30| 4.25| 4.80| 4.77| 4.74] 4.65|. 4.60 | 4.92|....... 4.85
L 4.381 4.28| 4.25| 4.60| 4.74| 4.80| 4.48 4.45| 4.78 |....... 4.70
4.30] 4.25] 4.20| 5.60| 545] 5.32| 4.40 4.38 | 4.62|....... 4.55
4.18| 4.12{ 4.15( 5.20( 4.90| 4.80 | 4.30 4.32 4.50 [....... 4.52
4.20) 4.32| 4.38( 4.70| 4.60| 4.65| 4.38 4,40 | 4.48|....... 4.50
4.271 4.231 4.38| 4.62| 4.58| 4.55| 4.35 4.40 | 4.45|....... 4.42
4201 4.18| 4.25| 4.60| 4.52] 4.63| 4.50 4.42| 440 ....... 4.50
4.10| 4.08 | a.22| 450| a58] 4.48| 4.3 4.98| 4.50|....... 418
4151 4.12 4.10| 4.45| 4.48 | 4.42| 4.25 420 440|....... 4.45
4.15] 4.20| 4.15| 4.38| 4.38¢ 4.35| 4.18 4.156| 4.38|....... 4.35
4.80 ) 4.15| 4.25| 4.40| 4.55| 4.60 | 4.12 4,15 4.30 |....... 4.32
4.80 | 4.28 | 4.22| 4.55| 4.52| 4.50 | 4.20 4,22 | 4.28|-...... 4.30
4.80] 4.18| 4.20] 4.42}....... 4.35( 4.18 4.20| 4.25|....... 4.20
4.281 4.30| 435} 4.304....... 4.25| 4.10 4.12 | 4.22|....... 4.18
4.48 | 4.52| 4.45] 4.224....... 4.20 | 4.80 4.12 4.70 |....... 4.78
4.50 | 4.47| 4.40| 4.18)....... 4.25| 4.10 4.15 | 4.82)....... 4.85
4.34 | 4.38( 4.32] 4.15.......] 4.20| 4.80 420 4.80(....... 4.90
4.20 | 4.27| 4.371 4.18(....... 4.30 | 4.35 4,321 580 | _..... 5.75
4.22| 4.34| 4.17| 4.25]....... 4.281 4.30 4351 570 [....... 5.78
6.00| 58| 550 4.20}....... 4.18 | 5.50 5.10{ 5.90 |....... 5.82
4.90 | 4.80( 4.68 | 4.15{.......] 4.18| 4.70 4.62 (1 5.60 [c...... 5.52
4.60| 4.67| 4.48| 4.50 |....... 4.10| 4.50 4.45 | 552 (... 5.40
4.50 | 4.48| 4.46| 4.20|....... P %5 ;7 [ (RN S 5.30 |.eu....| B.22

Note.—Readings usually taken at about 7 a. m., noon, and 6 p. m.

1 Sometimes called Little River.
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HUNTINGTON RIVER AT JONESVILLE, VT.

Location.—At Palmer’s mill, three-fourths mile from Jonesville railroad station
and three-fourths mile above mouth of river.

DRAINAGE AREA.—55 square miles.

RECORDS aAvAamABLE.—July 16 to September 3, 1910.

GaGE.—Vertical staff.

DiscEARGE MEASUREMENTS.—Made by wading about three-fourths mile below gage.

CHANNEL AND CONTROL.—Gage just above and within the influence of the nill dam,
but mill is used for power development only at extremely high water.-

RecuraTioN.—Low-water flow regulated by operation of the Richmond etectric-
light plant 1} miles above the gage.

Accuracy.—Data inadequate for determination of discharge.

CoorerATION. —Gage-height readings furnished by Mr. G. W. Palmer.

Discharge measurements of Huntington River at Jonesville, Vi., during 1510.

Gage Dis-
Date. Made by— height. | charge.

Feet, Sec.-ft.
July 16 | G. M. Brebt. oo et 3.25 12.0
Aug. 29 |..... L L PP 3.15 6.7

Daily gage height, tn feet, of Huntington River at Jonesville, Vt., for 1910.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July.
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LAMOILLE RIVER AT CADYS FALLS, VT.

Location.—About one-fourth mile below power plant of Morrisville Elect-ic Light
& Power Co., at what was formerly known as Cadys Falls, 2 miles downstream
from village of Morrisville. (See P1. XI, p. 90.)

DrAINAGE AREA.—280 square miles (measured on post-route map of Vermont, edition
of 1915).

REcorDs AvarLaBLE.—September 4, 1913, to September 30, 1916, at present location.
A station was maintained at the highway bridge near the power plant at Cadys
Falls from July 28, 1909, to July 13, 1910.

Gaces.—Water-stage recorder on right bank one-fourth mile below highwsy bridge
at Cadys Falls (Pl. X, B, p. 41). Gage heights are referred to gage d~tum by
means of a hook gage inside the well. An outside staff gage is used for auxiliary
readings. July 28,1909, to July 13, 1910, chain gage on highway bridge at Cadys
Falla,

DiscEARGE MEASUREMENTS.—Made from cable or by wading.

CHANNEL AND coNTROL.—Channel has smooth gravel bed with Well-deﬁn(-d gravel
control 500 feet downstream from gage,
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EXTREMES OF DISCHARGE.—1913-1916: Maximum stage recorded, 10.53 feet April 20,
1914 (discharge, 7,250 second-feet); minimum stage, 1.82 feet August 17, 1914
(discharge, 50 second-feet).

WinTeER FLOW.—Stage-discharge relation affected by ice for short period- during
extremely cold weather.

RecuLaTiON.—The large amount of storage in the pond above the power plant at
Cadys Falls, together with the fluctuations in discharge caused by the operation
of the plant, affects the flow of the river at this point. A study of the discharge
records indicates that an additional storage of 270,000,000 cubic feet might be
needed toinsure a continuous flow of 140 second-feet or 0.5 second-foot p=r square
mile at Cadys Falls for 90 per cent of the time during a year of extremely low
flow; a storage of 85,000,000 cubic feet would probably insure this rate of flow
for 90 per cent of the time during the average year.

Accuracy.—Results good except for periods during which water-stage reccrder was
not in operation.

The rating curve for this station is shown in figure 2.

Discharge measurements of Lamoille River at Cadys Falls, Vi., during 1909-10 cnd 1913-

1916.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || DBte- Made by— height. | charge.
1909. Feet. | Sec.-ft. Feet, | Sec.ft.
June 29 | D. M Wood 2.48 150 A . 2.73 320
1.61 24.1 4.02 904
2.26 98 4.02 931
4.10 944
8.30 4,350
2.40 146 7.93 4,130
5.71 | 1,680 6.06 | 2,320
3.76 510 5.80 2,090
2.31 175
2.06 101
2.06 107 2,16 127

4 2.05 102
61.... 1.95 73
Oct. 31| G. S DeGolyer ceeeeeno| 254 251 3.09 472
c2.36 151
1914, 2.75 328
Jan. 3 | W.S. Easterly......... 2.18 135 Iuly 30 3.03 460
17 |..... d0iecenniiniaioi...| 82,25 131 Nov. 20 3.26 535
Feb. 2|..... do. ceeee..| @2.37 180 -
. 25| "¢ ¢ Covert..... 11l :.| 82.56 160 1916.

Feb. 10 | R. 8. Barnes........... 2,77 336

e Stage-discharge relation affected by ice.
NoTe.—Gage heights of measurements made during 1909-10 refer to chain gage at highway bridge.

Daily discharge, in second-feet, of Lamoille River at Cadys Falls, Vi., for the yecrs ending
Sept. 30, 1913-1916.

Day. Bept. Day. Sept. Day. Sept.

RABIF ARS8

78175°—wsp 424—17T—6
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Daily discharge, in second -feet, of Lamoille River at Cadys Falls, Vi., for the years ending
Sept. 30, 1913-1916—Continued.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | J-ly. [ Aug. | Sept.

1913-14.

82 167 185 115 145 255 383 90 160 84 254
89 188 462 129 135 220 475 695 90 290 102 230
80 149 367 158 150 190 | 1,620 770 90 270 75 230
82 240 294 129 125 205 | 1,120 650 90 240 84 185
89 234 244 129 100 190 | 1,030 580 90 220 115 164
99 195 176 129 50 205 | 1,160 535 90 205 129 143
123 161 220 100 50 175 950 475 90 175 102 112
146 167 195 75 65 250 870 462 90 140 102 110
115 149 195 90 65 145 950 395 90 130 97 112
94 132 211 100 100 190 | 1,060 324 100 130 78 110
87 110 201 115 90 345 920 224 15 100 ) 99
78 135 207 100 80 470 | 1,590 115 140 97 110
140 161 115 100 365 | 3,920 100 130 143 110

164 578 167 100 115 325 | 6,650 100 115 110 92
347 403 158 5,020 90 115 102 92

—
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Dailydischarge, in second-feet, of Lamoille River at Cadys Falls, V., for the years ending
Sept. 30, 1913-1916—Continued.

LAKE CHAMPLAIN DRAINAGE BASIN,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Avga. | Sept.
1915-16.

1. 248 | 191 124
2. 198 150 141
3. 207 141 135
4. 328 135 109
5. 367 132 132
6. 276 109 144
7. 20| 121| 141
8. 290 138 147
9. 347 395 178
10. 240 £45 115
11. 204 445 109
12, 244 268 115
13. 276 o7 112
14. 268 185 107
15. 204 160 204
16. 147 141 276
17. 188 141 147
18. 175 135 138
19. 160 129 135
20. 147 104 144
21. 141 109 129
22, 141 129 118
23. 147 132 129
24, 172 124 135
25. 185 126 126
26. 188 118 118
27. 175 121 115
150 | 132 115

20, 126 147 144
30. 115 138 1,000
31. R 237 135 |.......

Note.—Discharge computed from a well-defined rating curve. Stgge—discharge relation affe-ted by ice
Jan. 13 to Mar. 1,1914; Jan. 25 to Feb. 23, 1915; Jan, 8-21, Feb. 11~18, Mar. 1-6, 16-21, 1916; disct arge ascer-
tained by means of gage heights, discharge measurements, and weather records. Daily discharge Oct.
24-29,1913; Dec. 29, 1913, to Jan. 12, 1914; Mar. 2-19, May 10-13, 18-27; June 1 to July 21, Dec. 27-28, 1914;
Feb. 25-26, Apr. 11-12, 27-28, June 29 to July 2, July 13, i4, 16, 18-20, 26, 27, 29, 31, 1915; Jan, 1-3, 5, Feb.
26-28, Mar. 17-20, 29-30, and May 3-22, 1916, when automatic gage was out of order, estimated from readings
tﬁy %l}se{iver and comparisons with records of Winooski River at Montpelier and Missisquoi River near
ichford.

-

Monthly discharge of Lamoille River at Cadys Falls, V., for the years ending Sept. 30,

1913-1916.
{Drainage area, 280 square miles.]
Discharge m second-feet. (é%un}-]') t
epth in
Month. ‘inches on |AC0U-
Per draina racy.
Maximum. | Minimum. | Mean. | square’ | “2T38°
mile, 2).
v

750 188 0.671 0.77 | B.
578 110 211 754 841 AL
462 99 213 . 761 .88 | A,
205 75 124 443 .51 | D.
190 50 112 .400 .42 1 D,
1,000 130 365 1.30 1.50 | C.
6, 650 383 1,700 6.07 6.77 | A.
1,590 121 556 1.9 2.29 ] C.
145 90 104 371 .41 | D.
390 102 168 . 600 69| C.
309 75 112 . 400 .46 | B.
254 92 143 511 .57 B.

6, 650 50 333 1.19 16.11
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Monthly discharge of Lamoille River at Cadys Falls, Vt., for the year: ending Sept. 30,
1913-1916—Continued.

D in nd-feet.
ischarge in second-feet (dRm;'ﬁ)ﬁ
epth in
Month. Per | iDcheson ;\;gu-
. drainage -
Maximum. | Minimum.| Mean. | squara are
mile. @)-

328 107 169 0. 604 0.70 | A.
715 135 240 857 . A.
493 90 173 618 W71 Al
720 110 212 LTE7 .87 | B.
4,700 90 489 175 1.82 | C.
6 144 297 1.0¢ 1.22 | A,
5, 620 198 838 2.90 3.34 | A.
4 112 262 . 926 1,08} A,
290 142 . 507 _.B7 1A,
1, 450 109 285 1.02 1.18 | C.
1 118 215 . 768 .89 1 AL
240 107 147 .525 .59 | A,

5,620 90 287 102 13.93
672 124 198 707 .82 1 A,
582 147 243 . 868 97 | A.
1,030 126 289 1.0? 1.19 | A.
2,430 178 528 1.8 2.18 | C.
1,350 207 400 1.43 1.54 | C.
2,340 172 430 1.54 1.78 | C.
2,950 1,260 4.50 5.02 | B.
1,590 230 473 1.69 1.95 | C.
it 214 475 1.70 1.90 | A.
367 115 210 . 750 86 | B.
845 104 183 654 75 | A,
1,000 107 166 .59 66 | B.

2,950 104 403 1.44 19.62

Days of deficiency in discharge of Lamoille River at Codys Falls, Vt., during the years
ending Sept. 30, 1914-1916.

i D eficiency in disch: )
Discharge ,%1 E{’%’em i ays of deficiency in discharge
in second- Sepower
Toet, per foot of
* fall. 1913-14 1914-15 | 1915-16
65 7.4 ) .
80 9.1 12 |
100 11.4 62 10 {aeenin..as
125 14.2 134 53 20
150 17.0 176 134 69
175 19.8 205 172 99
200 22.7 231 214 126
250 28.4 274 261 185
300 34.1 289 286 217
350 39.8 299 303 239
400 . 45.5 306 314 260
500 56.8 319 336 285
600 68.2 324 346 303
700 9% 325 352 315
800 90.9 332 356 325
1,000 114 340 359 336
1,500 170 349 362 353
2,000 227 357 363 361
3,000 341 362 363 366
4,000 455 363 364 |.oee.io..
6,000 682 364 365 |i.eacaaann
8,000 909 b 157 S PR PR

Note.—The above table gives the theoretical horsepower per foot of fall that may be developed at differ-
ent rates of discharge, and shows the number of days on which the discharge and corresponding horse-
power were respectively less than the amounts given in the columus for discharge and horsepower. In
using this table, allowance should be made for the various losses, the principal ones being the wheel loss,
which may be as large as 20 per cent, and the head loss, whic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>